Synthetic studies towards calystegine analogues. by Tse, Hon Man. & Chinese University of Hong Kong Graduate School. Division of Chemistry.
Synthetic Studies towards Calystegine Analogues 
TSE, Hon Man 
A Thesis Submitted in Partial Fulfilment 
of the Requirements for the Degree of 
Master of Philosophy 
in 
Chemistry 
©The Chinese University of Hong Kong 
February 2008 
The Chinese University of Hong Kong holds the copyright of this thesis. 
Any person(s) intending to use a part or whole of the materials in the 
thesis in a proposed publication must seek copyright release from the 
Dean of the Graduate School. 
s 
Table of Contents 
Acknowledgment I 
Table of Contents II 
Abstract III 
Abstract (Chinese Version) IV 
Abbreviation V 
1. Introduction 1 
1.1 Calstegine 1 
1 1 1,3-Dipolar Cycloaddition 5 
1.3 Intramolecular Nitrone-alkene Cycloaddition (INAC) 7 
2. Results and Discussion 14 
2.1 Introduction 14 
2.2 INAC of Unbranched Hept-6-enoses derived form D-xylose 15 
2.2.1 Hept-6-enose derived from 1，3-Diol 80 19 
2.2.2 Hept-6-enose derived from 1,3-Diol 82 21 
2.2.3 Hept-6-enose derived from 1,2-Diol 81 23 
2.2.4 Hept-6-enose derived from 1,2-Diol 83 27 
2.2.5 Hept-6-enose derived from 93 30 
2.3 INAC of Unbranched Hept-6-enoses derived form L-arabinose 33 
3. Conclusion 39 
4. Experimental 42 
5. References 87 




In this thesis, a review regarding the syntheses of six and seven-membered 
carbocycles from L-arabinose and D-xylose via the intramolecular nitrone-alkene 
cycloaddition (INAC) is presented. The seven-membered cycloadducts may be 
transformed into calystegine analogue. 
Hept-6-enoses 68, 69，70 and 71 with a 4,5-trans isopropylidene ring as the 
blocking group were prepared and they were subjected to INAC reaction. These hept-6-
enoses afforded ejco-cycloadducts, bicyclo[4.3.0] isoxazolidines, which cannot be 
transformed into calystegine analogues. On the other hand, bridged bicyclo[4.2.1] 
isoxazolidines 119 and 141，which contain the calystegine skeleton, were synthesized via 
the endo mode of INAC reaction, from hept-6-enose nitrone 72 and 73 with 3,4-trans 
isopropylidene ring. 
The transformation of isoxazolidines into calystegine analogues was attempted. 
These isoxazolidines were oxidized into cycloheptanone 122 and 143, but calystegine 
analogues 123 and 145 could not be obtained as the decomposition of products after the 
hydrogenolysis of the ketone. 
Ill 
摘要 
本 文 綜 述 了 以 L - 阿 拉 伯 糖 和 爲 起 始 原 料 ， 由 肝 內 硝 酮 院 i J ^ 口 
成 反 應 製 備 六 元 環 及 七 元 環 化 合 物 ， 其 中 七 元 環 有 可 能 製 備 自 然 產 物 
Calystegine及其相似物。 









[a] specific rotation FAB Fast Atom Bombardment 
A Angstrom (s) FT Fourier transform 
Ac acetyl g gram 
Anal. analytical h hour 
aq. aqueous HRMS high-resolution mass 
Bn benzyl spectrum 
Bz benzoyl Hz hertz 
n-Bu «-butyl IBX 2-iodoxybenzoic acid 
t-Bu tert-buty\ INAC Intramolecular 
°C degree Celsius nitrone-alkene 
calcd calculated cycloaddition 
cat. catalytic Im Imidazole 
CI chemical ionization IR Infrared 
conc. concentrated J coupling constant (in 
COSY Correlated Spectroscopy NMR) 
5 chemical shift in parts L liter(s) 
per million downfield LAH lithium aluminium 
from tetramethylsilane hydride 
(spectral) liq. liquid 
d day (s), doublet lit. literature 
(spectral) \i micro-
D.I. deionized M moles per liter 
DEPT Distortionless m multiplet (spectral). 
Enhancement by milli-
Polarization Transfer Me methyl 
DIBAL-H diisobutylaluminium MHz megahertz 
hydride min minute 
DMAP 4-dimethylaminopyridine m.p. melting point 
DMF dimethylformamide MS Mass spectrum 
DMP Dess-Martin periodinane fn/z mass-to-charge ratio 
DMSO dimethyl sulfoxide n nano 
Et ethyl NMR nuclear magnetic 
Et20 diethyl ether resonance 
EI Electron Impact NOESY Nuclear Overhauser 
ESI Electrospray Ionization Effect Spectroscopy 
eq. equivalent Ph phenyl 
V 
ppm parts per million (in 
NMR) 
py pyridine 
q quartet (spectral) 
ref. reference 
Ry^  retention factor 
rt room temperature 
s singlet (spectral) 








TFA trifluoroacetic acid 
THF tetrahydrofuran 
TLC thin layer 
chromatography 
/7-TSOH /7-toluenesulfonic acid 
UV ultra violet 
VI 
Thesis/Assessment Committee 
Professor Henry N. C. Wong (Chair) 
Professor Tony K. M. Shing (Thesis Supervisor) 
Professor Kevin W. P. Leung (Committee Member) 




Calystegines are new wor-tropane alkaloids which have three (calystegine A), 
four (calystegine B) or five hydroxyl groups (calystegine C) in different positions with 
an aminoketal functionality (Fig. 1).' They were firstly isolated from the roots of 
calystegia sepium {Convolvulaceae) in 1988 and 14 naturally occurring calystegines 
were discovered up to date, including the A^-methylcalystegines. Their structural 
resemblance to aza-sugars (polyhydroxy piperidines) such as deoxynoij irimycin 1 has 
enabled them to exhibit specific glycosidase inhibition.^ The potential of glycosidase 
inhibitors as anti-tumour, anti-viral and anti-diabetic agents has been actively 
investigated.^ 
HO \ DH OH O OH 
NH2 ^ ^ HO NH2 
Calystegine Ag Calystegine B5 
HO ^ 
R=H Calystegine Ci ^ . . 』 
R=CH3 A/-methyl calystegine Ci deoxynojinmyan 1 
Fig. 1 The family of Calystegine 
1 
By retrosyntheses, calystegines could be obtained from hydroxylated 
aminocycloheptanones. Several syntheses were reported and only calystegines A3/ 
B2，5，6 B3，6 and B46 have been constructed. The synthetic strategies employed ring 
enlargement reaction (Scheme l)，4®*5b lipase mediated asymmetrization of 
cycloheptatriene (Scheme 2)，hetero Diels-Alder cycloaddition (Scheme 3)产’d and the 
most noteworthy ring-closing olefin metathesis^ ®'^ ^^  as the key step (Scheme 4). 
OH OSiMes O 
^ ^ 4 Steps J < ] j.FeCb. DMF.O°C J L 3 steps h c T V V ^ N H 
、 J r 2. NaOAc, MeOH, 60ot [ \ H O - \ X A 
Y y w • ^ 
NHaCI NHCbz CbzHN . ‘ * 
racemic calystegine A3 
2 3 4 7.6% overall yield from 2 
.OMe MeaSiO. A peCb. DMF. BnO, 1 7 steps 
、 B n O - ( > - . . O T B S — ^ — — " [ \ caVstegine Bj 
H O - V " ' O B n — BnO W 70 °C B n O ^ O ^ C 丨 5.5。/。overall 
OBn BnO bsn Bnd' b l B S y丨姻 from 5 
5 6 7 
Scheme 1 
_ NHCbz NHCbz HO 
[ f ^ 9 steps j r Amano P-30 lipase J T 12 steps h o - ^ T - V - N H 
(I ) isopropenyl acetate, f ^ ^ 
50 °C. 91% A c O ^ X ^ ^ O H 
8 9 10 calystegine A3 





J ^ 3 steps BnO/, l^^^.sOBn 
complexed tropone " _ n \ j 飞 
\ = > F e ( C 0 ) 3 V _ / 
11 12 
B 骨 ； ^ N 。 H _ B s 喊 竺 ： 二 
^ 0 ^ 0 67% BnO ^ yield 
13 14 15 
Scheme 3 
Benzyl-protected iodoglycoside 17 was synthesized from methyl-a-D-
glucopyranoside 16 by selective iodination of the primary hydroxyl group and then 
acidic benzylation according to the method developed by Madsen (Scheme 4)7 
Reacting glycoside 17 with zinc, benzylamine and allyl bromide under sonication gave 
two diastereomeric aminodienes 18a and 18b in 5:1 ratio, respectively. After separation 
by flash column chromatography, the major diastereomer 18a was protected to give 19 
that was transformed into cycloheptene 20 by ring closing metathesis. Hydroboration of 
20 followed by oxidation, ketone 21 was obtained in 61% overall yield for the two steps. 
The formation of regio-isomer 22 after the hydroboration lowered the yield of reaction. 
Calystegine B2 was obtained by the hydrogenolysis of 21. According to the same 
strategy, calystegine B3 and B4 were synthesized from a-D-galatopyranoside and a-D-
maimopyranoside, respectively. 
3 
HO 丫 丫 。 M e ^ I 丫 丫 。 M e 二 B n O . > { 
OH OBn 6Bn 1 
. „ „ 「 1 8 a Ri=NBnH. R2=H 
a-D^lucopyranoside16 17 d i8b Rn=H. R2=NBnH 
19 Ri=NBnCbz. R2=H 
O P 
e B n O / . . . / ^ B n O ' . . . / ^ + 
B n O ^ S ^ N B n C b z B n O ^ ^ ^ N B r i C b z BnO i ^ N B n C b z 
OBn 5Bn OBn 
20 21(61%) 22 (20%) 
g 
calystegine B2 
36% overall yield from 17 
OH 
Ho^^OY、、OM® 2 steps 丨 / ^ O 、 、 O V I e 6 steps | H a ^^^ 
OH OBn ^ ^ 
a-D-galactopyranoside 23 24 calystegine B3 
35% overall yield from 23 
H C r ^ O 丫 • 2steps , 1 。 、 O M e e ^ p s 
OH OBn ^ ^ 
calystegine B4 
a-D-mannopyranoside 25 26 32% overall yield from 25 
Scheme 4 Reagents and conditions: a) PPha, imidazole, I2, THF, reflux; b) benzyl trichloroacetimidate, 
triflic acid, dioxane, rt, 62% overall yield from methyl-or-D-glucopyranoside; c) Zn, BnNHj, 
CHjCHCHzBr, THF, ultrasound, 40 °C, 85% (a:P=l:5); d) CbzCl, KHCO3. EtOAc’ H2O; e) 2% 
(PCy3)(C3H4N2mes2)Cl2Ru=CHPh, CH2CI2, rt, 93%; f)⑴ BHj • THF, THF, -40。C to 0。C; (ii) H2O2, 
NaOH, H20,0 (iii) Dess-Martin periodinane, CH2CI2, rt, 81%; g) Pd/(0H)2/C, H2, THF, H20,90%. 
On the other hand, calystegine B2 was constructed through an intramolecular 1,3-
dipolar cycloaddition of an alkenic-nitrile oxide derived from D-glucopyranoside 16 
(Scheme 5). Unfortunately, an unwanted hydroxymethyl group was also generated and 
4 
needed to be removed from the cycloheptane skeleton.^® 
Hq 
H O 力 、 。 , ， 、 ^ B n ^ ^ 抑 n — 
H 0 、 、 Y 、 H — ^ ( ) - O B n CH2Cl2’20 C. 3.3% overall 
OH 50/o . • yield from 16 
Hd t>Bn HO OBn 
a-D-glucopyranoside 16 27 28 
Scheme 5 
1.2 13-Dipolar Cycloaddition 
1,3-Dipolar cycloaddition is the [3+2] cycloaddition reaction of a 1,3-dipole and a 
dipolarophile. 1,3-Dipole is a species that is represented by zwitterionic octet structures 
and the dipolarophile is a multiple-bond system '^^  (Fig. 2). 
b® 
1,3-dipole a • 、 ㊀ ^ a 入 c 
dipolarophile 工 d-® 
Ally I anion type 
octet structures a夕 ^c® ~ ~ 。 a 夕 、 
t 1 
sextet structures V ' ^ ^ c ® V^b、。® 
Propargyl/allenyl anion type 
© e 0 ® 
a 三b-c a=b=c 
Fig. 2 Different types of lj3-dipolar cycloaddition 
5 
Atoms a, b, c of the 1,3-dipole and d, e of the dipolarophile are mainly first two row 
of group rv, V，and VI elements such as carbon, nitrogen, oxygen, and sulphur. 1,3-
Dipoles can be divided into two different types, the allyl anion type and the 
propargyl/allenyl anion type. The allyl anion type has four electrons in three parallel pz 
orbitals which is perpendicular to the plane of the dipole and the 1,3-dipole is bent. The 
central atom b can be nitrogen, oxygen or sulfur. For the propargyl/allenyl anion type, 
there is an extra n orbital located in the plane orthogonal to the allenyl anion type 
molecular orbital. It has a linear structure and the central atom b can only be nitrogen. 
The 1,3-dipolar cycloaddition was proposed to proceed via a concerted mechanism^^ 
or a singlet diradical intermediate (Scheme 6) .“ 
Concerted mechanism 
R l R 2 L J R l R2 
Singlet diradical intermediate 




For the concerted mechanism, the cycloaddition involving 4 n electrons from the 
dipole and 2 n electrons from the dipolarophile is thermally allowed with the description 
[7t4s + „2s]. The three pz orbitals of the 1，3 "dipole and the two pz orbitals of the 
dipolarophile combine suprafacially, resulting stereospecificity. A cw-arrangement of 
substituents on the dipolarophile would preserve after cyclization. On the other hand, the 
diradical intermediate would allow for 180° rotation of the terminal bond which furnish a 
mixture of cw and trans isomers. 1，3-Dipolar cycloaddition is stereospecific and trapping 
of the diradical intermediate has not been reported. The concerted pathway was believed 
to be more favorable than the biradical pathway. ^ ^ 
1.3 Intramolecular Nitrone-alkene Cycloaddition (INAC) 
Intramolecular nitrone-alkene cycloaddition (INAC) is the 1,3-dipolar cycloaddition 
reaction between a nitrone (l，3-dipole) and an alkene (dipolarophile) in the same 
molecule which allows the formation of at least three carbon stereocenters in a single step. 
It constitutes a powerful synthetic method for the preparation of polyhydroxylated 
carbocycles of different ring sizes from sugars.^ ^ The nitrone can be synthesized from a 
sugar derivative by condensation of the aldehyde with alkyl hydroxylamine (Scheme 7). 
The presence of a nitrogen functionality within the cycloadduct is useful for the syntheses 
of alkaloids and related natural p r o d u c t s . i4 There are two modes of INAC cyclization, the 
exo or the endo mode, which leads to either a fused or a bridged isoxazolidine, 
respectively.^ When X is equal to 4, a cyclohexane is formed from the exo mode of 
cyclization and the endo mode of cyclization give a cycloheptane. 
7 
_ ^ 11 JD RNHOH 11 R-aIky1 group 
sugar ^ 广 r ^ e.g. Bn, Me 
aldehyde nitrone 
exo mode of cyclization endo mode of cyclizatton 
I ? “ 》 - “ 於 
bicydo [X,3,0】 bicydo [X.2,1] 
bicydo [4,3,0] bicycio [4,2,1] 
Scheme 7 
Searching the literature of INAC for the formation of carbocycles from sugar 
derivatives reveals only two examples of the formation of a bridged bicyclo[4.2.1 ]nonane 
system from branched sugars (Scheme 8). Mandal and co-workers synthesized 
cycloheptanes 30 and 32 from D-glucose via the endo mode of cyclization.^^ 
Bn H 
OHC. n /*^4/0、•.丨O ^ 
29 30 
HO B n N 二 





The rest of the example are, however, the fiised bicyclo[4.3.0]nonane system, a 
cyclohexane skeleton. Shing and co-workers reported an entry to cis-fased cyclohexane 
34 from D-maimosei6 through the unbranched sugar derivative 33 (Scheme 4). 
OBn OBn P ^ 




Starting from methyl-a-D-glucopyranoside, Fair and co-workers prepared four 
aldehydes 35, 36, 39 and 40 for the INAC reaction which resulted in the formation of 
cyclohexane exclusively (Scheme l O ) " The cw-fused cyclohexanes 37 and 38 were 
obtained as the only cycloadducts. The major diastereomer after cyclization of aldehyde 
39 or 40 was also the cw-fused ring. 
OBn OBn 
MeNHOH.. B n O ^ ^ - . ^ ^ 
methykx-D-glucopyranoside ~ ~ M e O H — o 
B n C T ^ C H O reflux • B n C r S ^ N ' 
6 R 6 R M e 
35 R = Bn 37 R = Bn 82% 
36 R = MPM 38 R = MPM 76% 
QBn OBn OBn QBn 
B n � ^ ^ M ^ y ^ B n O y ^ 、 + B n O ^ A ^ + B n o y ^ ^ ^ 
BnO、、‘ V c H 。 二 H . Bna^ V " ! B n O 、 V 飞' ‘BnO、、, 二’ 
OR OR Me J r Me Me 
39 R = Bn 41 R = Bn 60% 43 R = Bn 16% 45 R = Bn 2.6% 
40 R = MPM 42 R = MPM 69% 44 R = MPM 17% 46 R = MPM 0% 
Scheme 18 
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Similar results were obtained by Singh for the unbranced sugar derivatives 47’ 49 
and 51 from D-ribose (Scheme cw-Fused cyclohexanes 48, 50 and 52 were 
obtained via the exo-mode of IN AC reaction. 
P n 
H O ^ O ^ ^ ^ ^ MeN ‘ V 
a ^ b c ^ 、 V 、 o H 
A 今 。 
47 48 
. r i b o s e - 1MeNH0HHC..pv.,^  M e N ^ 
iMiDose — W 2. Tol., reflux. 95% 1 I 
6 '0 C ^ 、 V N ) H 
A 今 。 
49 50 
" n 众 乂 Z MeN. A / 
D-ribose HOw^ 丫 ^ MeNHOHHCI,, V ^ F 
— W py. rt, 85% 1 
d j ) O ^ ^ O H 
X 今 o 
51 52 
Scheme 11 
The same precursor lactol 47 was also prepared by Mandal for the INAC reaction 
using BnNHOH (Scheme 12)?® The cw-fused cyclohexane 53 was formed and MandaP 
assigned the configuration of the isoxazolidine ring to be a, which is opposite to that in 
48. The alkyl groups, Me of 48 and Bn of 53, on the nitrogen are achiral and should 
therefore exert minimal effect on the sterochemical outcome. The stereochemistry of 
Smgh's cyclohexane 48 was supported by 'H NMR coupling constant data and NOE 
experiments. No further elaboration was however, provided by Mandal regarding the 
structural elucidation of cyclohexane 53. 
10 
Mandal and co-workers also synthesized a branched sugar derivative 54 from D-
glucose, giving cw-fused cyclohexane 55 as the only product.^  ^  
P 
H O ^ O ^ ^ , . ^ B n N , ,入 
— • \ / BnNHOH. NaHCOa., Y ^ 
D r^lbose — h i 18-crown 名,benzene： i 力 
( 5 乂 rt.85% 
48 53 
O H C 。 ^ ^ 
l>glucose-：!：^ V > " ' 0 BnNHOH, J T ^ S 
54 55 
Scheme 12 
Bashiardes and co-workers utilized imbranched sugar derivatives 56 from D-
galactose in synthesizing cyclohexanes 57-59 (Scheme 13).^ ^ The cycloadducts also 
contain cw-fused rings. 
QAa 
丫 O H 1. RNHOH-HCI, NaHCOa, 80% A c C \ ^ ^ . , 、 
D-galatose — z ^ T J aq. EtOH. microwave. 70 °q | J p 
H O ^ Y " o h 2. AC2O. py. D M A P . A c O ^ S ^ "'N 
OH 6AC R 
56 57 R = Me (90%) 
58 R = Bn (87%) 
59 R = isopropyl (91%) 
Scheme 13 
The major cycloadduct from IN AC reactions of hept-6-enose derivatives is the cis-
11 
fused bicyclo[4.3.0]nonane via the exo-mode of cyclization. However, Shing and co-
workers have recently reported the formation of cw-fused bicyclo[4.2.1 ]nonane from the 
unbranched sugar derivatives (Scheme M ) ? which is the first example of construction of 
bridged bicyclo[4.2.1 ]nonane systems through the ew /^o-mode of INAC. A mixture of 
cyclohexanes and a cycloheptane were obtained from INAC of lactol 60. 
1. MeNHOH.HCI, NaHCOa, 「 L 
D-arabinose - , M CH.CN 30 mins ^ \ J 
(5 O 2. reflux, 1 h. 98% from 0、、'*^ V^ ''''OH 
M e O ^ " O M e M e o J ^ O 
60 L A)Me _ 
61 
+ + f V - ' ^ o H 
MeO- : r k .O MeO-Js^O M e O - J s ^ O 
, b M e , b M e ^ b w e 
62 63 64 
(66 18 16) 
Scheme 14 
「 1 ^ N - Q 
OBn •， 
I 1. MeNHOH.HCI, NaHCOa, CH3CN. ) ^ 一 
u^ ribose i i 2. reflux. 12 h. 97% from 65 \ _ / 
66 67 
Scheme 15 
Latest research from Shing and co-workers showed the presence of 3,4-/ra7w 
12 
isopropylidene group on the hept-6-enose gave selectivity to the formation of bridged 
bicyclo[4.2.1]nonane systems (Scheme 1 5 ) , Hept-6-enose 65, which contains 3A-trans-
isopropylidene group, was synthesized and afforded INAC to obtain cycloheptane 67 in 
good yield. However, the rationalization for the regio- and diastereoselectivity of these 
INAC reactions has not been presented. 
13 
Chapter 2 
Results and Discussion 
2.1 Introduction 
In this section, different hept-6-enoses were derived from carbohydrates and they 
were subjected to intramolecular nitrone alkene cyclization (INAC) to observe the mode 
of INAC with a 4,5-rraw5-isopropylidene group. Hept-6-enoses 68，69,70 and 71，which 
were derived form D-xylose through an epoxidation-reduction sequence, contain a 4,5-
//ms-isopropylidene group.Hept-6-enose 72 contains a 3，4_/nms-isopropylidene 
protective group. Hept-6-enose 73 was derived from L-arabinose and also contains a 3,4-
/rflM^-isopropylidene protective group. Reactions with A^-methyl or A^-benzyl 
hydroxylamine, the corresponding nitrones were obtained and they were subjected to 
INAC directly without purification to yield isoxazolidines. 7-Membered isoxazolidines 
were derived from endo-modQ of INAC. The corresponding hydroxyl groups on these 
isoxazolidines were oxidized to ketones and transformation into 4-aniinocycloheptanones 
was attempted in order to give bicyclic amino ketal calystegine structure. 
HO / = 0 HQ / = o / = 0 / = 0 ^ ,0 OBn OBz 
n - r - V ^ - V ^ O B " ^ ' V ^ O B n 
X X X V V 
69 70 71 72 73 
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2.2 INAC of Unbranched Hept-6-enoses Derived from D-Xylose 
Enoate 75 was synthesized from D-xylose by firstly reacting with 
(carbethoxymethylene)triphenylphosphorane and secondly protection with 
isopropylidene groups according to the literature (Scheme 16)?^ In order to insert a 
hydroxyl group onto enoate 75, and it was transform into epoxide 76. 
< 0 丫 OH ph3P=CHC02Et. HO OH COOEt Acetone, conc. H2SO4. 
I J benzoic add, > ~ f r = J anhydrous CUSO4. 
HO\、 ‘ ^ ^ ‘"OH THF, reflux, 12 h \ _ / rt. 12 h. 71% overall yield * 




Enoate 75 was then reduced to allylic alcohol 77 by DIBAL-H at - 78 °C 
(Scheme 17). Allylic Alcohol 77 was reacted with m-CPBA to yield epoxides 78 and 79 
smoothly in a ratio of 1.8:1. 
15 
V 乂 
q P COOEt O p 厂 OH 
\ __ f = = / DIBAL-H, THF, ^  \ ！ j = J 









In order to get a better diastereoselectivity, asymmetric Sharpless epoxidation 
was performed. Enoate 77 was reacted with r-BuOOH in the presences of di-isopropyl 
tartrate (DIPT), Ti(0'Pr)4 and 3入 molecular sieves. By using (-)-DIPT or (+)-DIPT, 
epoxide 78 or 79 was yielded as the only product respectively (Scheme 18).^ ^ 
f-BuOOH. (-)-DIPT. Ti(0'Pr)4. 
CH2CI2. 3A MS. j X ^ 
12 h. 
P 厂 OH 78 
f-BuOOH, (+)-DIPT. ^ / ^ O H 
CH2CI2. 3A MS, -20�C, \_I 




The controlling factor of the excellent selectivity was the coordination between 
allylic alcohol and the dimeric titanium-titrates complex (Fig. 
ROjC + RO2C 
OR \ � R _ H 2R0H OR \ 
R=0'Pr ^ [\ 1 • ^ r\ 
R � \ . . z \ > V / R � \ ’ y � \ . . i > 
< 3 。 z V o . 。 0 > z > 。 、 u 
] ^ O ^ O R ^ ^ O ^ O R 
RO 人 COjR R O ^ O CO2R 
t-BuOH 
2R。H R 。 \ RO2C q / v ^ R 
OR \ O OR \ 
I 。 ^ i 〉 。 
T \ 0 r \ 
R O ^ O CO2R 、“Bu R O ^ O CO2R f-Bu 
Fig.3 Proposed mechanism of Sharpless epoxidation using (-)-DIPT 
With epoxides 78 and 79 in hand, they were reduced to corresponding 1,2-diol 
and 1,3-diol using different reducing agent, and the conditions are shown in Table 1 and 
Table 2. The ratio of the products was determined by NMR. The epoxides were not 
reduced by NaBH4. LiBRj reacted with epoxides as shown on TLC, however the 
products decomposed after work up. 
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V V V 。 H 
78 80 81 
Table 1 Reduction of epoxide 78 
Entry Reducing agent Ratio of Total % yield 
80:81 
I NaBH4, THF, 0 - 0% 
‘ 2 LiBH4,THF,0°C - 0% 
‘ 3 LiBH4,Tol,0°C - 0% 
“ 4 LiAlH4, THF, 0 � C i T o 89% 
5 DIBAL-H，THF, 0 °C “ 0% 
“ 6 DffiAL-H, benzene, 0 °C 1 :3.5 ^ 
~ 7 DIBAL-H, Tol, it 1 : 1.7 ^ 
: 8 DroAL-H，Tol,0°C 1 :5.2 n % 
: 9 DffiAL-H, Tol-20 - 0% 
O p Q 厂O H q乂p HQ 厂O H 0 ^ 0 厂O H 
V V V 
79 82 83 
Table 2 Reduction of epoxide 79 
E n t r y ~ Reducing agent Ratio of Total % yield 
82 : 83 
1 LiBH4,THF,0°C “ 0% 
2 DIBAL-H，Tol，0°C T i l T^o 
“ 3 LiAlH4，THF，0�C 2.3 : 1 71% 
4 Red-Al，Tol，0�C i T o 77% 
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2.2.1 Hept-6-enose derived from 13-Diol 80 
Reduction of the epoxide 78 using LAH in THF only obtained 1,3-diol 80 in 89% 
yield (Table 1，Entry 4). 
V V V 
o p 厂OH 0 ^ 0 HO 厂OH 0 ^ 0 AcO 厂OAc 
W P ^ LAH. THF. 0。C ) ~ ^ AcjO. EtgN, DMAP. ( ) ~ ( 
y-i ^ Y V � A.rt3h.92%» Y V 
o；^ 
78 80 84 
HO OH 9Ac 广 OAc AcO 厂 OAc 
V—/ L -V l2, Im. PPhg, . l _ y 
80% aq. AcOH. rt _ \ - J ToliCHjCN = 1:1 
8 h. 93% i reflux. 6 h. 81% ‘ / ^ 
X X 
85 86 
HO 厂 OH � HC^  尸 O"! / 0 � N - BN 
M A Z V - / ^ y-^ I.BnNHOH HCI, NaHCOj. \_J 
M 0 3 , MeOH’ IBX. DMSO. rt , 々 \ ~ J . CH.CN.6h / — \ 
~ ~ 厂 、 36h * k 2. reflux, 16 h. ？ 义 ) 
X [ A J 6 � ™ 
87 68 88 
Scheme 19 
Then 1,3-diol 80 was protected with acetic anhydride to give diacetonide 84 under 
general procedure (Scheme 19). Using 80% aq. acetic acid, selective removal of the less 
steric hindered primary isopropylidene group on diacetonide 84 yielded diol 85. The 
terminal alkene functionality in alkene 86 was introduced in high yield from diol 85 on 
treatment with triphenylphosphine, iodine and imidazole in a mixed solvent system of 
toluene and acetonitrile that could provide better solubility for the reactants.^ ^ The 
proposed mechanism of the olefination involved the formation of complex between 
triphenylphosphine, iodine and imidazole. The complex was chelated to the hydroxyl 
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group and the olefination was achieved by the elimination of triphenylphosphine oxide. 
(Fig. 4) 
f=\ + 
PPh3 + I2 +2 J j ^ N H ^ + 
hn^nh 厂 
w 
HO R 2 N^N-PPh3^ l Phapto R _ 
OH . 2 j ^ N H 0-PPh3 
-Ph3P=0 , _ ^ R I -Ph3P=0 • j R 
0-PPh3 -丨2 
Fig. 4 Proposed mechanism of the olefination 
Diacetate 86 was deprotected to yield diol 87 using K2CO3 in methanol. The 
primary alcohol in diol 87 was oxidized selectively to hept-6-enose 68 by IBX in DMSO. 
Another weak oxidant Dess-Martin periodinane (DMP) was also used in the formation of 
hept-6-enose 68. However DMP did not improve the yield but increased the reaction time, 
so IBX is a better oxidant. Without isolating the INAC precursor hept-6-enose 68, it was 
subjected to INAC using BnNHOH in acetonitrile. After heated to reflux for 12 hours, 
isoxazolidine 88 was obtained and its structure was determined by X-ray crystallography. 
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2.2.2 Hept-6-enose Derived from 13-Diol 82 
Epoxide 79 was reduced to l，3_diol 82，however it gave a mixture of 1,2-diol and 
l，3-diol which cannot be seperated by column chromatography (Table 2, Entry 3). In 
order to increase the selectivity of the reduction, commercially available reducing reagent 
Red-Al (sodium bis(2-methoxyethoxy)aliiininuin hydride, NaAlH2(0CH2CH20CH3)2) 
was tried (Table 2，Entry 4). Red-Al chelated to the epoxy alcohol and then performed an 
intramolecular hydride transfer to C-2 atom. At the same time, the bulky subsituents 
prevent the tranafer of hydride to the more hindered C-3 atom, so only pure l，3-diol 82 
was obtained (Fig. 5)， 
+ 
\ Na z � 0~ 1 
^ “ “ L °xe “ V 
79 V “ 
ft 
82 
Fig. 5 Proposed mechanism of Red-Al reduction 
Similar to diol 80，diol 82 was protected to yield diacetate HMXyOSa (Scheme 
20). 
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Scheme 20 
Selective acid hydrolysis of diacetonide 90 gave diol 91. Alkene 92 was obtained 
from diol 91 on treatment with triphenylphosphine, iodine and imidazole. Then 
deprotection of acetates on alkene 91 by using K2CO3 in methanol yielded diol 92. 
Selective oxidation of the primary alcohol of the 1,3-diol 92 using IBX in DMSO yielded 
hept-6-enose 69. Without purification, hept-6-enose 69 was subjected to INAC using 
MeNHOH and yielded isoxazolidine 94. Its structure was confirmed by X-ray 
crystallography. 
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2.2.1 Hept-6-enose derived from 13-Diol 80 
In order to obtain the corresponding 1,2-diol from epoxides, the epoxides were 
reduced with DffiAL-H (Table 1，Entry 8). The 1,2-diol reduction selectivity was due to 
the coupling of the allylic alcohol with the DIBAL-H which increases the steric 
hindrance on C-2 atom (Fig. 
� ^ ^ � H 卜 “ 
O乂 -H. O 乂 ？ V 
95 
^ HO 厂OH 0 ^ 0 厂OH +H2O 
+ i ^ H - “ " " “ 
80 81 
Fig. 6 Proposed mechanism of the DIBAL-H reduction 
As a result, epoxide ring was opened at C-3 position to obtain 1,2-diol 81 as the 
major product. Various solvents and conditions were employed (Table 1，Entry 5-9). 
When THF was used as solvent, epoxide 78 was not reduced (Table 1，Entry 5). The 
regioselectivity of the reduction in benzene was satisfactory (Table 1，Entry 6). DIBAL-
H reduction of epoxide 78 gave the best result using toluene as solvent (Table 1，Entry 8). 
In order to increase the regioselectivity of the reduction, the reaction temperature was 
lowered to 一 20 however the reaction did not proceed (Table 1，Entry 9). But when 
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the temperature increase to room temperature, the amount of minor product 1,3-diol 80 
was increased (Table 1，Entry 7). 
Performing the same synthetic manipulation of 80 to 93 described in Scheme 4 on 
1,2-diol 81，1,2-diol 99 was obtained (Scheme 21). 
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Scheme 21 
However, 1,2-diol 99 react with weak oxidant IBX and Dess-Martin periodinane to 
give a complex mixture. Oxidant with transition metal like PDC and TPAP were also 
attempted, but the reaction also gave complex mixture. Instead of selective oxidation, a 
stepwise protection and deprotection sequence were tried (Scheme 22). 
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Scheme 22 
First, primary alcohol of 1,2-diol 99 was protected selectively with benzoate using 
2,4,6-collidine as hase?^ The remaining secondary alcohol on diol 101 was protected as 
benzyl ether using benzyl bromide. Different from standard procedure, 3人 molecular 
sieves was added into the reaction mixture to remove water as ester protective group 
cannot survive the basic conditions. At the same time, when quenching the reaction, pure 
acetic acid was added to remove the excess of hydride. It was to ensure no reactive 
alkoxide was presented in the reaction mixture. Without any purification, debenzoylation 
of the benzyl ether 102 with K2CO3 in methanol afforded alcohol 103. Alcohol 103 was 
then oxidized successfully to hept-6-enose 70 and proceeded to INAC directly with 
MeNHOH to obtain cycloadduct 104 as the sole product. The isoxazolidine 104 was 
characterized by NMR. 
The determination of the ring size was realized by analyzing the '^ C DEPT spectra. 
In the 13c DEPT spectra, cycloheptane 104 showed one methylene group resonance in the 
upfield region (6 25-40 ppm) but two methylene group resonance in the downfield region 
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(6 60-80 ppm), indicating the absence of the bridgehead of the bicyclo[4.2.1 ]nonane 
system. The configuration of cycloheptane 104 was established with the evidence from 
2D COSY and NOESY spectra. 
Since some of the peaks (Hi, H2 and He) in ID of cycloheptane 104 were too 
broad to calculate the coupling constant, the protons were first assigned by 2D COSY 
spectra. After assigning the protons to its corresponding peaks on the spectra, 
configuration of cycloheptane 104 was confirmed by 2D NOESY spectra (Fig. 7). 
Z sPBn/ H4 
^5.6 =9 .6 Hz / 、 … H 3 
^ 5 = 9.6 Hz / / Bna 
J , 厂 體 H I ^ Y / ^ O ^ =、；CCk 
1 驗 U \ 。、、、。 
^3,4= 3.9 Hz Me \ u 
o 
= NOE effect 
Fig. 7 Conformation of cycloheptane 104 
Strong NOE correlation between H5 and H3’ but not with H3 indicated H3’ is in the 
axial position. This is consistent with the large coupling constant between H3，and H4 
which is demonstrating a diaxial arrangement (J^ .A = 12 Hz). Moreover, from NOESY 
spectrum, Hi and Ue were correlated strongly with H3 but did not have any correlation 
^th H3’，these evidence suggested the cw-fused isoxazolidine ring is bending to the a 
face. 
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2.2.1 Hept-6-enose derived from 13-Diol 80 
Reduction of epoxide 79 gave a mixture of 1,3-diol 82 and 1,2-diol 83. Since 
they are not separable by flash column chromatography, the ratio of the diol, 82 to 83, 
was determined by NMR spectroscopy to be 1 : 4. Performing the same synthetic 
manipulation of diol 80 described in section 2.2.1 on diol 83 to diol 108 (Scheme 23), the 
mixture is still cannot separable. 
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8 h. 96% ^ reflux. 6 h. 84% " / ^ rt. 2 h. 98% / 
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Scheme 23 
Each primary alcohol in the mixture of diol 108 was protected selectively as a 
niixture ofbenzoate 109 and 110 (Scheme 24). The diastereomers were finally separated 
by flash column chromatography. The ratio of the 2 diastereomers was consistent with 
the ratio determined previously. Benzylation of pure benzoate 109 afforded benzyl ether 
111 by benzyl bromide. Without any purification, debenzoylation of benzyl ether 111 
Was achieved using alkaline methanol to yield alcohol 112. Hept-6-enose precursor 112 
Was oxidized to hept-6-enose 71 by PDC. Hept-6-enose 71 was subjected to INAC with 
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the use of MeNHOH without column chromatography purification. However, the 
cycloadduct 113 was contaminated by MeNHOH which could not be purified. In order to 
separate them, a one pot reaction involving the acid hydrolysis of the isopropylidene 
group in 113 followed by the esterification with acetic anhydride gave 115 in 63% overall 
yield. 
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Scheme 24 
The determination of the ring size was realized by analyzing the ^^ C DEPT 
spectra. In the ^^ C DEPT spectra, cycloheptane 115 showed one methylene group 
resonance in the upfield region (5 25-40 ppm) but two methylene group resonance in the 
downfield region (6 60-80 ppm), indicating the absence of the bridgehead of the 
bicyclo[4.2.1]nonane system. The configuration of cycloheptane 115 was established 
with the evidence from ID ^H, 2D COSY and NOESY spectra (Fig. 8). 
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Fig. 8 Conformation of cycloheptane 115 
Broad peaks of protons due to complicated coupling pattern in H^ spectrum 
frustrated the assignment of the coupling constant. The NMR only showed that H5 
and He should have axial-axial interaction which was deduced from the coupling constant 
ofH5andH6(J5.6=9.9Hz). 
After identifying and assigning protons by 2D COSY spectrum, 2D NOESY 
spectrum of 115 was analyzed. Strong NOE effects between H2 and H3 but not H3, and at 
the same time the strong NOE effect between H5 and H3’ indicated that H3，should be at 
the axial position. Absence of NOE signal between H3，and H5, He suggested that these 
protons should be on the same side such that the cw-fused isoxazolidine ring is bending 
to the a face and concluded the conformation of 115 as shown in Fig. 8. 
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2.2.1 Hept-6-enose derived from 13-Diol 80 
According to previous research]^ the presence of rigid 2>,A-trans isopropylidene 
group leads to the formation of 7-membered fused isoxazolidine in INAC. In order to 
obtain the 4-aininocycloheptanone, the isopropylidene group of diol 93 should be at the 
3,4-position. Protecting of the primary alcohol in diol 93 selectively using gave alcohol 
110. Then alcohol 110 was equilibrated under thermodynamic control using pre-dried 
acetone catalyzed by concentrated H2SO4 to obtain alcohol 116 (Scheme 25). The 
remaining secondary alcohol of alcohol 116 was then protected as benzyl ether 117. 
Without purification, benzyl ether 117 was debenzoylated using K2CO3 in methanol to 
obtain the hept-6-enose precursor 118. 
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Scheme 25 
Then alcohol 118 was oxidized with PDC to afford hept-6-enose 72. Without 
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purification, hept-6-enose 72 was subjected to INAC with BnNHOH to obtained 7-
membered cycloadduct 119. 
The determination of the ring size was realized by analyzing the ^^ C DEPT 
spectra. In the ^^ C DEPT spectra, cycloheptaaes 119 showed two methylene group 
resonance in the upfield region (6 25-40 ppm) and only one methylene group resonance 
in the downfield region (6 60-80 ppm) which belongs to the benzyl ether. This indicating 
the presence of the bridgehead of the bicyclo[4.2.1 ]nonane system. And the 
configuration of cycloadduct was confirmed by the single crystal of diol 120，which was 
obtained from the deisopropylidenation of cycloheptane 119 by acid hydrolysis using 
TFA, with X-ray crystallography. 
In order to fimctionalize diol 120 into a 4-aminocycloheptanone, C-4 hydroxyl 
group should be oxidized. Silylation of diol 120 on the less hindered C-3 hydroxyl group 
gave silyl ether 121 in good yield. Oxidation of silyl ether 121 did not afford 122 with 
the use of PDC and IBX. Dess-Martin periodinane can oxidize 121 to yield ketone 122 
in 12 days. When using Swem oxidation with acetic anhydride as activator, ketone 122 
was yielded in 2 days (Scheme 26). 
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After functionalization, deprotection of ketone 122 was attempted in order to 
obtain the free calystegine analogue. After desilylation of the silyl ether in ketone 122 
and the hydrogenolysis in /-butanol in one pot, the starting material was consumed and 
the residue was purified with column chromatography. However, no desired product 123 
was recovered after flash column chromatography. It was believed that the formation of 
bicyclic system of calystegine was failed and the cycloheptanone was not stable enough 
to survive in the acidic silica gel and as a result it was decomposed during the column 
chromatography. Although 1% triethylamine was added into the solvent system, no 
desired product was isolated from column chromatography. The change of solvent from 
ethanol, which is always used in standard hydrogenolysis procedure, is because N-ethyl 
amine would be formed.]� 
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2.3 INAC of Unbranched Hept-6-enoses Derived form L-Arabinose 
In order to synthesize 7-membered fused isoxazolidine by using INAC, which can 
be transformed into 4-aininocycloheptanone, arabinose was use as the chiral template. 
Using 2,2-dimethoxylpropane in DMF with p-TsOH as the catalyst, L-arabinose was 
transformed into 1,2-acetonide arabinose 124 and 3,4-acetonide arabinose 125. However 
the desired acetonide 125 could not be separated with acetonide 124 by flash column 
chromatography. Instead of using isopropylidene group, pentylidene group was used 
(Scheme 27). 
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Pentylidene 126 was obtained by stirring L-arabinose with 3,3-
dimethoxyopentane and DMF. Vinylation of 126 with vinylmagnesium bromide gave 
alkene 127 and its epimer in 10:1 diastereoselectivity, respectively. 
The high selectivity was explained with the chelation controlled transition model 
shown in Fig. 9. 
HO OH OH 
/ \ 0 0 0 0 OH 
0 d o o^attad^ ^J^ 
V O H ^MGBR • \ ^ ^ 127 
OH HO OH OH 
ijb ijb 6H 
130 
Fig. 9 Transition model of vinylation of pentylidene 126 
The P face is hindered by the bulky alkyl group and therefore, a attack is favoured 
to give triol 127. As 127 in hand, it was equilibrated under thermodynamic condition to 
yield diacetonides 128 and 129 but the desired product 128 was the minor one. Isolated 
129 was then equilibrated again to give 128. The total yield of diacetonide 128 from triol 
127 was 54% after equilibrating 2 times. 
Retro-synthetic analysis of 7-membered carbocycle (Scheme 28) indicated that it 
can be achieved from diacetonide 128, which contained 2>^A-trans isopropylidene group, 
in INAC. 
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Scheme 28 
Benzoylation of 128 gave 135 using benzoyl chloride in the presence of pyridine 
(Scheme 29). Acid hydrolysis of benzoate 135 using 80% aq. AcOH gave diol 136 in 
93% yield. The primary hydroxy! group in diol 136 was selected and protected with 
TBSCl and imidazole in CH2CI2 to give silyl ether 137 in good yield. Benzylation of 
silyl ether 137 with strongly basic sodium hydride and benzyl bromide resulted in the 
migration of the silyl group to the secondary alcohol, followed by benzylation of the 
primary alcohol to give side-product 139 with desired benzyl ether 138 as an inseparable 
mixture. 
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Scheme 29 
Acidic benzylation of silyl ether 137 with benzyl 2,2,2-trichloroacetimiciate and 
triflic acid produced the desired benzyl ether 138.^ ^ Triflic acid activated benzyl 2,2,2-
trichloroacetimidate, such that the alcohol will attack the intermediate (Fig. 10). As the 
benzyl ether 138 was formed (Scheme 30), solid trichloroacetamide was obtained as 
byproduct. The addition of cyclohexane helped to decrease the solubility of the by 
product in order to drive the reaction equilibrium to the product side and furnished the 
reaction. However the yield of benzylation was decreased by the decomposition of 
starting material due to the presence of water. Different with the standard procedure, 
addition of 3人 molecular sieves removed water from the reaction mixture and doubles 
the reaction yield. On the other hand benzylation could be achieved by using silver® 
oxide.32 The reaction yield of silver(I) oxide benzylation was the same as acidic 
benzylation but a longer reaction time was needed. As a result, acidic benzylation was 
preferred. Mthout purification, desilylation of benzyl ether 138 using TBAF in dry THF 
afforded alcohol 140 in 72% overall yield from 137. Alcohol 140 was oxidized smoothly 
with PDC to afford hept-6-enose 73. Mthout purification, hept-6-enose 73 was subjected 
to INAC with MeNHOH to obtained 7-membered cycloadduct 141. 
NH2 
CbC-^ CO P^h 
^^ 『 QBn OBz 
NH J CI3C 人。^Ph TBSO^^^^^^ O 
人 . S � J  ^ — C 人 
o ^ _ C l a d ^ P h 138 
137 
Fig. 10 Proposed Mechanism of acidic benzylation 
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The determination of the ring size was realized by analyzing the ^^ C DEPT 
spectra. Cycloheptane 141 showed one methylene group resonance in the upfield region 
(5 25 - 40 ppm) and the other one methylene group resonance in the downfield region (6 
60 - 80 ppm) which belongs to the benzyl ether. This indicating the presence of the 
bridgehead of the bicyclo[4.2.1 ]nonane system. The configuration of isoxazolidine was 
confirmed by the single crystal of cycloheptane 141. 
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Scheme 30 
Debenzoylation of cycloheptane 141 yielded alcohol 142, which is then oxidized 
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to ketone 143. PDC could oxidize 142 smoothly to obtain ketone 143. At the same time, 
alcohol 142 was heated under reflux in CH2CI2 with IBX and the yield of the oxidation 
increased to 93%. 
In order to obtain free calystegine analogue 145，acidic hydrolysis of ketone 143 
with TFA and water in CH2CI2 was performed and purified, nevertheless 144 could not be 
characterized since its H^ NMR spectrum showed only broad signals which might due to 
the reversible hydration of the carbonyl group by water, forming a germinal diol during 
data acquisition. Crude 144 was then subjected to palladium-catalyzed hydrogenolysis in 
ethanol. However, after performing the flash column chromatography, no desired product 
could be obtained even flushing the silica gel with methanol. Monocyclic 
cycloheptanone, which is a less stable conformation, instead of bicyclic amino ketal form 





Hept-6-enose precursors which contains a 4,5-/ra«5-isopropylidene group were 
synthesized successfully from D-xylose. With the aim of sequential 
epoxidation-reduction reaction, hept-6-enose precursors 87，93’ 101 and 112 were 
synthesized and then converted into hept-6-enoses 68，69, 70 and 71. After 
performing intramolecular nitrone-alkene cycloaddition on these hept-6-enoses, the 
corresponding isoxazolidines 88, 94，104 and 115 were obtained in 10-14 steps 
(Scheme 1) from D-xylose. Their structures were confirmed by X-ray 
crystallography or NMR spectra. The results show that rigid protective group on 
4,5-position will not lead to the formation of bicyclo[4.2.1] isoxazolidine. 
Although these hept-6-enoses proceeded through the exo-vao^Q of INAC to give 
bicyclo[4.2.0] nonane system, they are the first examples of hept-6-enose derived 
from unbranched sugar derivatives containing a 4,5-rrflr/w-isopropylidene group. 
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In order to obtain the bicyclo[4.2.1] isoxazolidine, which can be transformed 
into calystegine analogue, diol 93 was equilibrated in acetone and then transformed 
into hept-6-enose precursor 118. After performing INAC, cycloheptane 119 was 
obtained as a 7-membered cycloadduct due to presence of rigid 
3,4-rra/w-isopropylidene protecting group. Ketone 122 was obtained from D-xylose 
with 17 steps. However the deprotection of ketone 122 failed because of the 
decomposition of the product in column chromatography. 
Another hept-6-enose precursor 140 was prepared from L-arabinose and 141 
was obtained from the ewib-mode of INAC of 73 (Scheme 32). Bicyclo[4.2.1] 
isoxazolidine 141 was further transformed into ketone 143 in 12 steps from 
L-arabinose. The deprotection of ketone 143 failed as the cycloheptanone 
decomposed during the purification. 
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Melting points were measured with a Reichert apparatus in Celsius degrees 
and are uncorrected. Optical rotations were obtained with a Perkin-Elmer model 341 
polarimeter, operating at 589nm. Infrared spectra (IR) were recorded on a Nicolet 
205 or a Perkin-Elmer 1600 FT-IR spectrophotometer as thin films on potassium 
bromide discs. Nuclear magnetic resonance (NMR) spectra NMR were measured 
with a Bruker DPX300 NMR spectrometer at 300.13 MHz ('H) or at 75.47 MHz ('^ C) 
in CDCI3 solutions, unless stated otherwise. All chemical shifts were recorded in 
ppm relative to tetramethylsilane (5= 0.0). Spin-spin coupling constants (J value) 
recorded in Hz were measured directly from the spectra. MS and HRMS were 
measured on a ThermoFinnigan MAT 95 KL at the Department of Chemistry, The 
Chinese University of Hong Kong. Elemental analyses were carried out by MED AC 
Ltd, Department of Chemistry, Brunei University, Uxbridge, UK. All reactions were 
monitored by analytical thin-layer chromatography (TLC) on Merck 
aluminium-precoated plates of silica gel 60 F254 with detection by spraying with 5% 
(w/v) dodecamolybdophosphoric acid in ethanol or 5% (w/v) ninhydrin in ethanol and 
subsequent heating. E. Merck silica gel 60 (230-400 mesh) was used for flash 
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chromatography. All reagents and solvents were general reagent grade unless 
otherwise stated. Pyridine was distilled from barium oxide and stored in the 
presence of potassium hydroxide pellets. Methanol was dried by sodium and 
distilling from its sodium salt under nitrogen. DMF was dried by magnesium 
sulphate and filtered. It was then freshly distilled under reduced pressure. 
Acetonitrile was freshly distilled from P2O5 under nitrogen. THF was freshly 
distilled from Na/benzophenone ketyl under nitrogen. Dichloromethane was freshly 
distilled from P2O5 under nitrogen. DMSO was freshly distilled from CaH under 
nitrogen. Other reagents were purchased from commercial suppliers and were used 
without purification. 
Generation of vinylmagnesium bromide. Vinyl bromide (1.34 mL, 19.0 mmol) 
was condensed with an acetone-dry ice cold finger and diluted with THF (20mL) at -
78 °C. To a suspension of magnesium powder (1.48 g，60.9 mmol) in THF (30 mL) 
was added 1,2-dibromoethane (0.2 mL) at 0 °C and the vinyl bromide solution was 
added dropwise to the reaction mixture at a rate that a moderate reflux was maintained. 
After the addition had been completed, the solution was heated under reflux for 30 
min and then cooled down for use. The concentration of the vinylmagnesium 
bromide solution generated was around 1.5M.. 
43 
General procedure for the formation of diacetate. To a stirred solution of diol (1 
eq.) in diy CHzChQO mLx mmol of diol), DMAP (0.1 eq.) and EtsN (4.5 eq.) were 
added. The mixture was stirred in an ice bath. Acetic anhydride (3 eq.) was added 
dropwise to the reaction mixture at 0 The mixture was stirred at room 
temperature for 3 h. The filtrate was concentrated under reduced pressure to give the 
diacetate which was purified by column chromatography. 
General procedure for selective hydrolysis of primary acetonide. The 
diacetonide (1 eq.) was dissolved in aqueous acetic acid (80% v/v, 10 mL x mmol of 
diacetonide). The solution was stirred at room temperature for 8 h or until the trace 
of starting material was diminished on the TLC. The mixture was concentrated 
carefully under reduced pressure at room temperature and the crude residue was 
purified by column chromatography. 
General procedure for elimination of diol. To a stirred solution of dry toluene and 
acetonitrile (1:1, 2 mL x mmol of diol) under N2, iodine (3 eq.) and imidazole (4 eq.) 
were added. After the solid was dissolved to give a dark brown solution, PPhs (4 eq.) 
was added to obtain a yellow solution with precipitate upon stirring. Diol (1 eq.) was 
dissolved in a stirred solution of dry toluene and acetonitrile (1:1，6 mL x mmol of 
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diol) and the resultant solution was added into the reaction mixture. Then the 
mixture was heated at 75 °C for 6 h. After cooling down, the reaction mixture was 
filtered and the filtrate was diluted with diethyl ether. The solution was washed with 
Na2S203 (2 x) and NaHCOs (2 x). Then the organic phase was dried with MgSCU， 
filtered and the filtrate was concentrated under reduced pressure and the residue was 
purified with column chromatography. 
General procedure for the deprotection of acetate/ benzoate To a stirred solution 
of acetate/ benzoate (1 eq.) in MeOH (10 mL x mmol of acetate/ benzoate), K2CO3 
(0.1 eq.) was added. The mixture was stirred for 2 h at room temperature under N2. 
MeOH was evaporated under reduced pressure and the mixture was diluted with 
CHCI3. The mixture was filtered and washed with diethyl ether. The filtrate was 
concentrated under reduced pressure and purified with column chromatography. 
Enoate 75 To a stirred solution of D-xylose (5.2 g, 34.64 mmol) and THF, 
Ph3P=CHC00Et (15.7 g, 45.03 mmol) and benzoic acid (41 mg，0.34 mmol) were 
added. The reaction mixture was stirred and heated to reflux under N2 for 12 h. 
After cooling down, the mixture was concentrated under reduced pressure. Water 
(60 mL) was added and the precipitate was filtered off. The filtrate was washed with 
45 
CHCls (80mL) (2 x). The aqueous phase was then concentrated under reduced 
pressure. After drying the residue, acetone (pre-dried with CaSCU，100 mL) and 
anhydrous CUSO4 (5.2 g), concentrated H2SO4 (0.03 mL, 0.34 mmol) were added. 
The mixture was stirred at room temperature under N2 for 12 h. Saturated NaHCOs 
solution was added to quench the reaction. The mixture was filtered and the filtrate 
was concentrated under reduced pressure. The residue was purified by column 
chromatography (n-hexane:ethyl acetate = 2:1) to give enoate 75 (7.5g, 71%) as a 
colourless oil; [ajp -22.3 (c 1.235, CHCI3) {lit? [aft�-22.0 (c 0.98, CHCI3)}; Rf= 
0.67 (n-hexane-ethyl acetate = 2:1); IR (thin film) 2987, 2936, 2894，1723, 1663, 
1456，1373, 1302，1258, 1218，1160，1117，1070，1042，982, 886, 858 cm''; ^HNMR 
5 1.29 (3H, t, J = 7.2 Hz), 1.38 (3H, s), 1.43 (6H,s), 1.45 (3H, s), 3.82 (lH,d, J = 8.4 
Hz), 3.83 (IH, dd, J= 8.1, 2.4 Hz), 4.03 (IH, dd, J = 8.4，6.6 Hz), 4.19 (IH, dd, J = 
13.4, 6.9 Hz), 4.20 (2H, q, J= 7.2 Hz), 4.49(1H, ddd，J= 8.1，6，1.5 Hz), 6.14 (IH, dd, 
J= 15.6, 1.2 Hz), 6.87 (IH, dci,y= 15.6, 6 Hz) ； '^ C NMR 5 14.7，25.9, 26.7，27.3, 
61.2，66.1，75.0，77.2, 81.0，110.4，111.0，123.7, 144.3，166.4; MS (ESI) m/z (relative 
intensity) 323 ([M+Na]+，100); HRMS (ESI) calcd for C15H24O6 [M+Na]+ 323.1465, 
found 323.1464. 
Alcohol 77 To a stirred solution of enoate 75 (500 mg, 1.66 mmol) in dry THF (15 
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mL) was added dropwise DIBAL-H (1M solution in n-hexane, 5 mL, 5 mmol) at -
78°C under N2, The mixture was stirred at - 78°C for 2 h. The reaction was 
quenched with saturated NH4CI solution and celite. The mixture was fitered through 
a pad of silica gel and the residue was washed with ethyl acetate. The filtrate was 
concentrated under reduced pressure. The residue was purified by column 
chromatography (n-hexane:ethyl acetate = 1:1) to give alcohol 77 (360 mg, 84%) as a 
colourless oil; [a]^ - 13.40 (c 0.76, CHCI3); Rf= 0.25 (n-hexane-ethyl acetate = 1:1); 
IR (thin film) 3438, 2985, 2916, 1648, 1555, 1539, 1455，1381，1250，1217，1157’ 
1066，885，849 cm''; H^ NMR 5 1.36 (3H, s), 1.41 (3H, s), 1.42 (6H, s)，3.72 (IH, dd, 
J= 8.1，3 Hz), 3.74 (IH, dd, J= 8.4，4.8 Hz), 3.96 (IH, dd, J= 8.4，6.6 Hz), 4.11 (IH, 
dd, J= 7，5.1 Hz), 4.14-4.16 (2H, m)，4.24 (IH, t, J= 8.1 Hz), 5.70 (IH, ddt, J= 15.3， 
7.8, 1.5 Hz), 5.98 (IH, dt，•/= 15.6, 4.8 Hz); " c NMR 5 26.1, 26.8, 27.3, 27.5, 62.8, 
66.1，75.7, 78.6，81.6, 110.3，127.7, 135.6; MS (ESI) m/z (relative intensity) 281 
([M+Na]+，100); HRMS (ESI) calcd for C13H22O5 [M+Na]+ 281.1359, found 
281.136818. 
Epoxide 78 To a stirred solution of(-)-DIPT (0.9 mL, 4.18 mmol) in dry CH2CI2 (10 
mL), 3A MS (1 g) was added. The mixture was stirred under nitrogen at - 5 °C for 
5 min. Ti(0'Pr)4 (1.1 mL, 3.48 mmol) was added to the mixture and the mixture was 
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stirred at - 5 °C for a further 10 min. Then the mixture was cooled to 一 20 °C in an 
acetone/dry ice bath. ^BuOOH (6M solution in toluene, 2.3 mL, 13.92 mmol) was 
added and the reaction mixture was stirred at - 20 °C for 30 min. Alcohol 77 (900 
mg, 3.48 mmol) was dissolved in dry CH2CI2 (20 mL) and the solution was added 
dropwise to the reaction mixture. The reaction mixture was stirred at - 20 °C under 
N2 for 10 h. Then the mixture was rose to room temperature and saturated NazSCU 
(4 mL) solution and it was stirred for a further 5 h. The mixture was filtered with a 
pad of celite and silica gel and it was washed with diethyl ether. The filtrate was 
concentrated under reduced pressure and the residue was purified by column 
chromatography (n-hexane:diethyl ether = 1:5) to give epoxide 78 (863 mg, 90%) as a 
colourless oil; [aK 27.01 (c 1.32, CHCI3); R/= 0.32 (n-hexane:diethyl ether = 1:5); 
IR (thin film) 3437，2986, 2935, 1455, 1382, 1252, 1216, 1158，1067, 871 cm-'; 'H 
NMR 5 1.38 (3H, s), 1.44 (9H, s)，3.12 (IH, dd, J= 6,2.1 Hz), 3.16 (IH, dt, J= 3.9, 
2.4 Hz), 3.69 (IH, dd,J= 7.5, 6 Hz), 3.67-3.74 (IH, m), 3.89 ( IH’ dd, 8.4，6.9 
Hz), 3.96-4.01 (IH, m), 4.04 (IH, dd,J= 7.5, 5.1 Hz), 4.06 (IH, dd, J = 8.7,6.6 Hz), 
4.19 (IH, dt, J = 6.6，5.1 Hz); '^ C NMR 5 25.9, 26.8, 27.2, 27.3, 55.4, 27.6, 61.4, 66.2, 
76.1, 77.6，80.2, 110.4，110.9; MS (ESI) m/z (relative intensity) 297 ([M+Na]+，100); 
HRMS (ESI) calcd for C13H22O6 [M+Na]+ 297.1309, found 297.130752. 
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Epoxide 79 To a stirred solution of (+)-DIPT (2.07 mL, 9.75 mmol) in dry CH2CI2 
(20 mL), 3 A MS (2 g) was added. The mixture was stirred under N2 at - 5 � C for 5 
min. Ti(0'Pr)4 (2.5 mL, 8.13 mmol) was added to the mixture and the mixture was 
stirred at - 5 °C for a further 10 min. Then the mixture was cooled to - 20 °C in an 
acetone/dry ice bath. 'BuOOH (6M solution in toluene, 5.42mL, 32.52 mmol) was 
added and the reaction mixture was stirred at - 20 °C for 30 min. Alcohol 77 (900 
mg, 3.48 mmol) was dissolved in dry CH2CI2 (40 mL) and the solution was added 
dropwise to the reaction mixture. The reaction mixture was stirred at - 20 °C under 
N2 for 10 h. Then the mixture was rose to room temperature and saturated NaaSCU 
(8 mL) solution and it was stirred for a further 5 h. The mixture was filtered with a 
pad of celite and silica gel and it was washed with diethyl ether. The filtrate was 
concentrated under reduced pressure and the residue was purified by column 
chromatography (n-hexane:diethyl ether = 1:5) to give epoxide 79 (1.82 g, 82%) as a 
colourless oil; [a]: 35.892 (c 0.57, CHCI3)； Rf= 0.26 (n-hexaneidiethyl ether = 1:5); 
IR (thin film) 3438, 2986, 2934，1455, 1381，1252, 1216，1158, 1067，871 cm"'; 
NMR 5 1.37 (3H, s), 1.40 (3H，s), 1.41 (3H，s), 1.43 (3H, s)，3.10 (IH, dd, J = 4.5,2.4 
Hz), 3.21 (IH, dt，J= 3.6, 2.4 Hz), 3.71 (IH, ddd, J= 12.7, 7.8, 3.6 Hz), 3.87 (IH, dd, 
•/= 8.1，12 Hz), 3.93-4.00 (IH, m), 3.96 (IH, dd, J = 8.1, 4.5 Hz), 4.06 (IH, dd, J = 
8.1，2.7 Hz), 4.08 (lH,d, J = 8.1 Hz), 4.24 (IH, dt, J= 6.9, 4.5Hz); " C NMR 5 25.9, 
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26.7, 27.1，27.5, 54.8，563，61.1, 66.1, 75.3，76.7，78.2，110.5，110.9; MS (ESI) m/z 
(relative intensity) 297 ([M+Na]+，100); HRMS (ESI) calcd for C13H22O6 [M+Na]+ 
297.1309, found 297.131393. 
Diol 80 Epoxide 78 (860 mg, 3.14 mmol) was dissolved in dry THF (15 mL). The 
solution was stirred at 0 °C in an ice bath under N2. LAH (600 mg, 15.7 mmol) was 
added at 0 °C. The mixture rose to-Foom temperature and it was stirred for a further 
2 h. The reaction mixture was quenched with saturated NH4CI solution. The mixture 
was diluted with water and then extracted with ethyl acetate. The organic phases 
were collected and combined. The solution was concentrated under reduced 
pressure and the residue was purified with column chromatography (n-hexane:ethyl 
acetate = 1:4) to give diol 80 (770 mg, 89%) as a colourless oil; [a]? - 4.81 (c 0.77， 
CHCI3)； Rf= 0.35 (n-hexane:ethyl acetate = 1:4); IR (thin film) 3413, 2986, 2915, 
1454, 1381, 1252, 1217, 1158, 1065, 875cm-'; 'H NMR 5 1.38 (3H, s), 1.39 (3H, s), 
1.43 (3H, s), 1.45 (3H, s), 1.69-1.81 (IH, m)，1.89-1.98 (IH, m), 3.83-3.98 (5H, m), 
4.06 (IH, dd, J= 8.4，6.6 Hz), 4.06-4.12 (IH, m)，4.27 (IH, dt, 7，3.9 Hz); " C NMR 5 
26.0，26.6，27.6，27.7, 30.2, 35.7, 62.1, 66.5，73.7, 76.1，79.3, 79.9，110.1，110.3; MS 
(ESI) m/z (relative intensity) 299 ([M+Na]+，100); HRMS (ESI) calcd for C13H24O6 
[M+Na]+ 299.1465, found 299.146969. 
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Diacetate 84 Following the procedure for the formation of diacetate and after 
purification by column chromatography (n-hexane:diethyl ether = 1:1)，Diol 80 (140 
mg, 0.51 mmol) was converted into diacetate 84 (172 mg, 92%) as a colourless oil; 
[aK - 38.87 (c 1.41, CHCI3); R产 0.31 (n-hexane:diethyl ether = 1:1); IR (thin film) 
2987，2936，2353, 1742，1454，1372, 1229, 1158, 1063, 875cm-^ H^ NMR 5 1.38 (3H， 
s), 1.41 (3H, s)，1.43 (3H, s), 1.44 (3H, s), 1.91-2.14 (8H, m), 3.86 (IH, dd, J = 7.6, 
6.3 Hz), 3.89 (IH, dd, J = 7.4，3.9 Hz), 4.04-4.12 (4H, m), 4.13 (IH，dd，J= 7.2, 5.7 
Hz), 3.87 (IH, ddd, J = 8.7，5.7, 3.9 Hz); '^ C NMR 5 21.4, 21.6，26.1, 26.7, 27.6, 27.7, 
30.1, 56.3，61.0，66.3, 81.4，76.2，78.6’ 79.0，79.9’ 110.3, 110.9，170.9，171.5; MS 
(ESI) m/z (relative intensity) 383 ([M+Na]+，100); HRMS (ESI) calcd for CnHzgOg 
[M+Naf 383.1676, found 383.166628. 
Diol 85 Following the procedure for selective hydrolysis of primary acetonide and 
after purification by column chromatography (n-hexane:ethyl acetate = 1:10), 
Diacetonide 84 (172 mg, 0.47 mmol) was converted into diol 85 (140 mg, 93%) as a 
colourless oil; - 40.58 (c 0.95, CHCI3)； Rf= 0.21 (n-hexane:ethyl acetate = 1:10); 
IR (thin film) 3436, 2986, 2917, 1739, 1454, 1374，1237, 1165, 1045，875cm-'; 
NMR 5 1.40 (3H, s), 1.42 (3H, s), 1.94-2.09 (8H, m), 3.61-3.66 (IH, m), 3.68-3.75 
(2H, m), 3.95 (IH, dd, J= 7.8, 3 Hz), 4.116 (2H, dd, J= 4.5，3.6 Hz), 4.14 (IH, dd, J 
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=6，4.2 Hz), 5.11 (IH, ddd, •/= 9，6，3.3 Hz); " c NMR 5 21.4，21.5, 27.5, 27.7，30.4, 
60.9，65.1，71.1, 71.4，78.3, 80.2, 110.8，170.9，171.6 MS (ESI) m/z (relative intensity) 
343 ([M+Na]+，100); HRMS (ESI) calcd for CnHzgOg [M+Naf 343.1363，found 
343.136788. 
Alkene 86 Following the procedure for olefmation of diol and after purification by 
column chromatography (n-hexane:diethyl ether = 1:1), diol 85 (130 mg, 0.41 mmol) 
was converted into alkene 86 (95 mg, 81%) as a colourless oil; [a]二 一 28.64 (c 0.8, 
CHCb)； Rf= 0.38 (n-hexane:diethyl ether = 1:1); IR (thin film) 2986，2918，2353, 
1743, 1432, 1372, 1231’ 1172, 1054，990，935, 873cm-'; 'HNMR5 1.40 (3H, s), 1.41 
(3H, s)，1.91-2.05 (8H, m), 3.78 (IH, dd,y= 8.1，5.7 Hz), 4.10 (2H, dd, J = 7.5, 5.7 
Hz), 4.27 (IH, t, J = 7 . 8 Hz), 5.18 (IH, ddd, J =9.2, 5.7，3.6 Hz), 5.27 (IH, dt, J = 
10.5, 0.6 Hz), 5.36 (IH, dt,J= 16.8，0.9 Hz), 5.82 (IH, ddd, 7 = 17.1, 10，7.5 Hz); " C 
NMR 5 21.3, 21.4，27.3, 27.4, 30.5, 60.9，70.4, 80.4，81.5, 119.7, 135.9, 170.7，171.4; 
MS (ESI) m/z (relative intensity) 309 ([M+Na]+，100); HRMS (ESI) calcd for 
C14H22O6 [M+Na]+ 309.1309, found 309.130845. 
Diol 87 Following the procedure for deprotection of acetate and after purification by 
column chromatography (n-hexane:diethyl ether = 1:4), diacetate 86 (485 mg, 1.69 
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mmol) was converted into diol 87 (341 mg, 98%) as colourless oil; [ajo - 14.73 (c 
1.22, CHCb) Rf= 0.16 (n-hexane:diethyl ether = 1:4); IR (thin film) 3402, 2987, 2394, 
2888, 1429, 1381，1249, 1217, 1169, 1122, 1057，990，931, 873cm-i; H^ NMR 5 1.41 
(3H, s), 1.42 (3H, s), 1.67-1.73 (2H, m), 3.71 (IH, dd, J= 8.1，4.5 Hz), 3.78-3.90 (2H, 
m), 4.02-4.08 (IH, m), 4.44 (IH, t, J=7 .5 Hz), 5.27 (IH, dt, J = 10.2, 0.9 Hz), 5.42 
(IH, dt, J = 17.2, 0.9 Hz), 5.87 (IH, ddd, J= 17.2, 10.2，7.2 Hz); " c NMR 5 27.4, 
34.8, 61.9，71.5，78.8，83.5, 109.6，119.3，136.9; MS (ESI) m/z (relative intensity) 225 
([M+Na]+，100); HRMS (ESI) calcd for C10H18O4 [M+Na]+ 225.1097, found 
225.110172. 
Isoxazolidine 88 To a stirred solution of diol 87 (220 mg, 1.08 mmol) in dry DMSO 
(4 mL) and IBX (355 mg, 1.30 mmol) was added. The mixture was stirred for 36 h. 
After quenching with water, the reaction mixture was extracted with ethyl acetate (2 
x). The combined organic extracts were washed with brine, dried over anhydrous 
MgS04, and filtered. The filtrate was concentrated under reduced pressure. The 
residue was then dissolved in MeCN (4 mL). BnNHOH (160 mg, 1.30 mmol) was 
added. The mixture was stirred at room temperature for 6 h. Then the reaction 
mixture was heated to reflux for a further 16 h. The mixture was diluted with water 
and extracted with ethyl acetate (2 x). The combined organic extracts were washed 
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with brine, dried over anhydrous MgS04, and filtered. The filtrate was concentrated 
under reduced pressure and the residue was purified by column chromatography 
(n-hexane:diethyl ether = 1:4) to give isoxazolidine 88 (198 mg, 60.1%) as a 
colourless ciystal; M.p. 154-155�C; [ajp 85.243 (c 0.94，CHCb)； Rf = 0.32 
(n-hexane:diethyl ether = 1:4); IR (thin film) 3441, 2984，2928, 2868，1648，1540, 
1518, 1454，1375, 1230, 1173，1111，1076，1031 cm''; H^ NMR 5 1.44 (3H，s), 1.46 
(3H, s), 1.93-2.05 (IH, m), 2.50-2.63 (IH, m), 2.86-2.94 (IH, m), 2.48 (IH, dd, J = 
8.7，2.4 Hz), 3.79-3.93 (3H, m), 4.04 (IH, d, J = 13.5 Hz), 4.15 (IH, t, J=6.6 Hz), 
4.40-4.44 (IH, m), 7.37-7.39 (5H, m); ^^ C NMR 5 27.1，27.6，30.3, 33.0, 51.6，63.3, 
65.6, 66.2，68.1，74.5, 83.7，111.6, 128.0，129.0, 129.6，137.5; MS (ESI) m/z (relative 
intensity) 328 ([M+Na]+，100); HRMS (ESI) calcd for C 1 7 H 2 3 O 4 N [M+Na]+ 328.1519, 
found 328.152006; Anal. Calcd for C 1 7 H 2 3 O 4 N : C，6 6 . 8 6 ; H, 7.59; N, 4.58, found: C, 
67.17; H, 7.83, N, 4.60. 
Diol 82 Epoxide 79 (40 mg, 0.15 mmol) was dissolved in dry toluene (1.5 mL). The 
solution was stirred at 0 °C in ice bath under N2. Red-Al (65% solution in toluene, 
0.4mL, 1.5 mmol) was added at 0 The mixture was rose to room temperature 
and it was stirred for a further 2 h. The reaction mixture was quenched with 
saturated NH4CI solution. The mixture was diluted with water and then extracted 
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with ethyl acetate (2 x). The organic phases were collected and combined. The 
solution was concentrated under reduced pressure and it was purified with column 
chromatography (n-hexane:ethyl acetate = 1:4) to give diol 82 (32 mg, 77%) as a 
colourless oil; [ajo - 11.25 (c 1.845, CHCI3)； Rf= 0.26 (n-hexane:ethyl acetate = 1:4); 
IR (thin film) 3416，2986, 2935，2894，1379, 1251，1217, 1158, 1135，1059, 888 cm''; 
1H NMR 5 1.34 (3H, s)，1.39 (9H, s), 1.71-1.80 (2H, m), 3.76-3.92 (5H, m), 4.00-4.03 
(2H, m), 4.14 (IH, dt J = 6.9, 3.6 Hz); " c NMR 5 26.0，26.6, 27.6, 27.7, 36.8, 60.8, 
66.2, 69.4，75.3, 76.9，80.4，110.2 MS (ESI) m/z (relative intensity) 299 ([M+Na]+， 
100); HRMS (ESI) calcd for C13H24O6 [M+Na]+ 299.1465, found 299.146748. 
Diacetate 90 Following the procedure for the formation of diacetate and after 
purification by column chromatography (n-hexane:diethyl ether = 1:1)，diol 82 (700 
mg, 2.53 mmol) was converted into diacetate 90 (880 mg, 96%) as a colourless oil; 
[a]； 22.885 (c 1.1，CHCI3)； Rf= 0.33 (n-hexane:diethyl ether = 1:1); IR (thin film) 
2987, 2935, 2353, 1742，1455, 1372，1229，1158，1064，875 cm''; NMR 5 1.38 
(3H, s), 1.42 (6H, s), 1.43 (3H, s)，2.01-2.07 (4H, m), 2.10 (3H, s), 3.76 (IH, dd, J = 
8.1, 3.6 Hz), 3.89 (IH, dd, J = 8.1, 7.2 Hz), 4.01-4.09 (2H, m), 4.11 (IH, dd, J= 6.6， 
5.7 Hz), 4.18 (IH, dt, J = 6.9, 3.6 Hz), 5.13 (IH, ddd, J= 7.8，5.1，2.7 Hz); "C NMR 
6 21.3, 25.9, 26.5, 27.3, 27.5, 31.0, 60.9，66.1, 68.4, 74.9, 76.7，78.5，110.2, 170.9， 
55 
171.4; MS (ESI) m/z (relative intensity) 383 ([M+Na]+，100); HRMS (ESI) calcd for 
C17H28O8 [M+Na]+ 383.1676, found 383.167575. 
Diol 91 Following the procedure for selective hydrolysis of primary acetonide and 
after purification by column chromatography (n-hexane:ethyl acetate = 1:10)， 
diacetonide 90 (60 mg, 0.17 mmol) was converted into diol 91 (45 mg, 86%) as a 
colourless oil; [a]^ 13.79 (c 0.96，CHCI3)； Rf= 0.18 (n-hexane:ethyl acetate = 1:10); 
IR (thin film) 3436, 2988, 2936’ 2348, 1738, 1433, 1374, 1240, 1167, 1125, 1043， 
886cm-'; 'H NMR 5 1.40 (3H, s), 1.41 (3H, s)，2.00-2.11 (8H, m), 3.66-3.78 (4H, m), 
4.11 (2H, dd, J=6 .9 , 2. Hz), 4.16 (IH, dd, J= 8.4，2.7 Hz), 5.13 (IH, ddd, J= 9，3.6， 
2.7 Hz); 13c NMR 5 21.5, 27.4，27.5, 31.0，60.9，65.4, 68.3, 69.6, 78.4，110.3，171.4, 
171.6; MS (ESI) m/z (relative intensity) 343 ([M+Na]+，100); HRMS (ESI) calcd for 
C14H24O8 [M+Na]+ 343.1363, found 343.136059. 
Alkene 92 Following the procedure for olefination of diol and after purification by 
column chromatography (n-hexane:diethyl ether = 1:1)，diol 91 (520 mg, 1.63 mmol) 
was converted into alkene 92 (380 mg, 81%) as a colourless oil; [a]二 40.48 (c 0.865, 
CHCI3)； = 0.45 (n-hexane:diethyl ether = 1:1); IR (thin film) 2988, 2916, 1742, 
1648，1454，1373, 1232, 1172, 1119，1047 cm''; NMR 5 1.40 (6H, s), 1.97-2.03 
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(5H, m), 2.09 (3H, s), 3.76 (IH, dd, 6.1，3.3 Hz), 4.09 (2H, t, J = 6 . 3 Hz), 4.14 
(IH, dd, J= 8.1，7.2 Hz), 5.12 (IH, ddd, J= 7.2，6.3, 3.3 Hz), 5.27 (IH, dd, J= 10.2, 
0.6 Hz), 5.37 (IH, d t , y = 17.1，7.2 Hz), 5.80 (IH, dcH «/= 17.1, 10.2, 7.2 Hz); '^C 
NMR 5 27.5, 27.6, 36.7, 60.9，69.8, 79.6，83.9, 109.9，120.2, 135.7; MS (ESI) m/z 
(relative intensity) 309 ([M+Na]+, 100); HRMS (ESI) calcd for C14H22O6 [M+Na]+ 
309.1306，found 309.131172. 
Diol 93 Following the procedure for deprotection of acetate and after purification by 
column chromatography (n-hexane:ethyl acetate = 1:10)，diacetate 92 (350 mg, 1.22 
mmol) was converted into diol 93 (236 mg, 96%) as colourless oil; [a]? 67.923 (c 0.4 
CHCI3)； /?/= 0.11 (n-hexane:diethyl ether = 1:4); IR (thin film) 3401, 2986, 2394, 
2888，2354，1429，1381, 1249, 1217，1169，1121, 1057 cm]; ^H NMR 5 1.43 (6H, s), 
1.72-1.74 (2H, m), 3.66 (IH, dd, J = 8.4，3.9 Hz), 3.79-3.88 (3H, m), 4.33 (IH, t, J = 
8.1 Hz), 5.28 (IH, d, J = 10.2 Hz), 5.40 (IH, d , J=17 .1 Hz), 5.83 (IH, ddd, J= 17.1， 
10.2, 7.5 Hz); Be NMR 5 27.5, 27.6，36.7，60.9, 69.8，79.6，83.9，109.9, 120.2, 135.7; 
MS (ESI) m/z (relative intensity) 225 ([M+Na]+, 100); HRMS (ESI) calcd for 
C10H18O4 [M+Na]+ 225.1097, found 225.110228. 
Isoxazolidine 94 To a stirred solution of diol 93 (20 mg, 0.047 mmol) in DMSO (3 
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mL), IBX (27 mg, 0.072 mmol) was added. The mixture was stirred for 3 d. The 
solution was diluted with water and extracted with diethyl ether (2 x). The 
combined organic extracts were washed with brine, dried over anhydrous MgSO*，and 
filtered. The filtrate was concentrated under reduced pressure. The residue was then 
dissolved in MeCN (3 mL). MeNHOH HCl (4.7 mg, 0.06 mmol) and NaHCOa (11 
mg, 0.12 mmol) were added. The mixture was stirred at room temperature for 12 h. 
Then the reaction mixture was heated to reflux for a further 10 h. The mixture was 
diluted with water and extracted with ethyl acetate (2 x). The combined organic 
extracts were washed with brine, dried over anhydrous MgS04, and filtered. The 
filtrate was concentrated under reduced pressure and purified by column 
chromatography (pure ethyl acetate) to give Isoxazolidine 94 (8 mg, 62.2%) as a 
white crystal; M.p. 135-136�C; [ajo - 122.18 (c 0.34, CHCI3)； Rf= 0.11 (pure ethyl 
acetate) ； IR (thin film) 3401, 2917，2850, 2353, 1646，1554，1454, 1383，1230, 1123, 
1072cm-i; 1H NMR 5 1.41 (3H, s), 1.43 (3H, s), 1.58-1.73 (IH, m), 2.00-2.21 (IH, m), 
2.65 (3H, s), 2.70-2.74 (IH, m), 2.86-2.94 (IH, m), 3.38 (IH, t, J = 9 . 3 Hz) 3.70 (IH, 
t, J= 6.9 Hz), 3.94 (IH, dd, J= 9, 1.5 Hz), 4.00-4.06 (IH, m), 4.08 (IH, dd, J= 7.8, 6 
Hz); 13c NMR 527.4, 27.6, 33.3, 44.7, 47.6，68.3，68.6，68.7，78.4，83.8, 111.2; MS 
(ESI) m/z (relative intensity) 230 ([M+Na]+，100); HRMS (ESI) calcd for C11H19NO4 
[M+Na]+ 230.1387, found 230.138232. 
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Diol 81 To a stirred solution of epoxide 78 (1.5 g, 5.46 mmol) in toluene (10 mL), 
DIBAL-H (1M solution in n-hexane, 17 mL, 16.38 mmol) was added dropwise at 0 °C 
under N2. The mixture was stirred at room temperature for 2 h. The reaction was 
quenched with saturated NH4CI solution and celite. The mixture was filtered 
through a pad of celite and silica gel and it was washed with ethyl acetate. The 
filtrate was concentrated under reduced pressure. The residue was purified by 
column chromatography, diol 81 (1.07 g，70.9%) as a colourless oil; — 31.774 (c 
0.586, CHCI3)； Rf= 0.14 (n-hexane:ethyl acetate = 1:4); IR (thin film) 3413, 2986， 
2915, 1454, 1381’ 1252, 1217, 1158，1065 cm]; NMR 5 1.37 (3H, s), 1.41 (6H, s), 
1.43 (3H, s), 1.65 (IH，ddd, 7 = 14.4, 8.4，3.6Hz), 1.81 (IH, ddd, J= 14.4，8.7, 3.3 
Hz), 3.52 (IH, dd, J= 11.1，6.6 Hz), 3.67 (IH, dd, J = 11.4，3.6 Hz), 3.76 (IH, dd, J= 
8.1，4.3 Hz), 3.84 (IH, dd, J= 8.1, 7.5 Hz), 3.92-3.99 (IH, m), 4.05 (IH, dd, J= 8.1， 
6.6 Hz), 4.14-4.21 (IH, NMR 5 26.0, 26.7, 27.3, 27.8, 36.8，66.1，67.3, 70.1， 
74.9，75.3, 77.2, 110.0，110.3 ppm; MS (ESI) m/z (relative intensity) 299 ([M+Na]+， 
100); HRMS (ESI) calcd for C13H24O6 [M+Na]+ 299.1465, found 299.146809. 
Diacetate 96 Following the procedure for the formation of diacetate and after 
purification by column chromatography (n-hexane:diethyl ether = 1:1), diol 81 (260 
mg, 0.94 mmol) was converted into diacetate 96 (320 mg, 94.6%) as a colourless oil; 
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[alo - 24.258 (c 1.5, CHCI3)； Rf= 0.35(n-hexane:diethyl ether = 1:1); IR (thin film) 
2987，2936，2353, 1742，1454, 1372, 1229, 1158, 1063 cm '; ^H NMR 6 1.36 (6H, s), 
1.40 (3H, s), 1.42 (3H, s), 1.75 (IH, ddd, 7 = 14.1，9.6，5.1 Hz), 1.89 (IH, ddd, J = 
14.1, 8.1，2.4 Hz), 3.69 (IH, dd, J= 8.1，4.5 Hz), 3.82 (IH, dd, J = 8.4，11 Hz), 3.95 
(IH, ddd, J = 8.1，7.2，2.4 Hz), 4.02 (IH, dd,J= 8.4，6.6 Hz), 4.08 (IH, dd, J= 12, 6 
Hz), 4.17 (IH, cit,y= 6.9，4.2 Hz), 4.33 (IH, dd, 12，3.3 Hz), 5.12-5.24 (IH, m); 
13c NMR 5 21.3, 21.6, 25.9,26.6, 27.4，27.8，35.6, 65.7’ 66.0，70.1，74.0，75.3, 81.1， 
110.1, 110.3, 170.9, 171.2 ppm; MS (ESI) m/z (relative intensity) 383 ([M+Na]+，100); 
HRMS (ESI) calcd for CnHzgOg [M+Na]+ 383.1676, found 383.167624. 
Diol 97 Following the procedure for selective hydrolysis of primary acetonide and 
after purification by column chromatography (n-hexane:ethyl acetate = 1:2)， 
diacetonide 96 (400 mg, 1.11 mmol) was converted into diol 97 (330 mg, 92.8%) as a 
colourless oil; [a]S - 73.817 (c 0.12, CHCI3); Rf= 0.17 (n-hexane:ethyl acetate = 1:2); 
IR (thin film) 3436, 2986，2917，1739，1454, 1374, 1237, 1165，1045，875 cm" ;^ ^H 
NMR 51.37 (3H, s)，1.38 (3H, s), 1.77 (IH, ddd, J= 14.1，9.2, 1.8 Hz), 1.91 (IH, ddd, 
2.7, 8.4，14.1), 2.067 (3H, s), 2.069 (3H, s)，3.67 (4H, m)，4.08 (2H, m), 4.34 (IH, 
dd, J= 3.3, 12 Hz), 5.22 (IH, m); '^C NMR 5 21.3, 21.6, 27.3，27.9, 34.7, 65.5, 65.7， 
69.8，70.0，74.0，82.5, 110.2, 171.0, 171.3; MS (ESI) m/z (relative intensity) 343 
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([M+Na]+，100); HRMS (ESI) calcd for C13H24O6 [M+Na]+ 343.1363, found 
343.136072. 
Alkene 98 Following the procedure for olefination of diol and after purification by 
column chromatography (n-hexane:diethyl ether = 2:1), diol 97 (200 mg, 0.62 mmol) 
was converted into alkene 98 (167 mg, 85.9%) as a colourless oil; [a]S - 6.134 (c 
0.36, CHCI3); Rf= 0.36 (n-hexane:diethyl ether = 2:1); IR (thin film) 2988, 2916, 
1742, 1648, 1454，1373, 1232，1172, 1119，1047 cm'^ 'H NMR 5 1.37 (3H, s), 1.38 
(3H, s), 1.74 (IH, ddd, J = 14.4，9，5.1 Hz), 1.86 (IH, ddd, J= 14.1, 7.8，3 Hz), 2.05 
(3H, s), 2.06 (3H, s)，3.69 (IH, dt, J= 8.7, 2.7 Hz), 3.97 (IH, t, J= 7.8 Hz), 4.07 (IH, 
d d , y = 12，6 Hz), 4.32 (IH, d d , J = 12，3 Hz), 5.16-5.29 (2H, m)，5.36 (IH, d, J = 
17.1 Hz), 5.78 (IH, ddd, J= 17.4，10.2，7.5 Hz); "C NMR 5 21.3, 21.6，27.4，27.7， 
33.7，65.7, 70.1，77.4，83.3’ 109.7，120.1，135.2, 170.9，171.2; MS (ESI) m/z (relative 
intensity) 309 ([M+Na]+，100); HRMS (ESI) calcd for C14H22O6 [M+Na]+ 309.1309, 
found 309.130871. 
Diol 99 Following the procedure for deprotection of acetate and after purification by 
column chromatography (n-hexane:diethyl ether = 1:5)，diacetate 98 (140 mg, 0.48 
mmol) was converted into diol 99 (95 mg, 97.9%) as colourless oil; [a]o - 33.548 (c 
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0.24, CHCb)； Rf 二 0.24 (n-hexane:diethyl ether = 1:5); IR (thin film) 3402, 2987, 
2888, 1429, 1381，1249, 1217, 1169，1122, 1057，990, 931, 873 cm"'; ^H NMR 5 1.41 
(3H, s), 1.42 (3H, s), 1.59 (IH, ddd, J= 14.4, 8.4，3.9 Hz), 1.80 (IH, ddd, J= 14.4，6， 
3 Hz), 3.50 (IH, dd, J= 11.1，6.6 Hz), 3.66 (IH, dd, J = 11.4，3.6 Hz), 3.86-3.97 (2H, 
m)，4.03 (IH, t , / = 7 . 5 Hz), 5.25 (IH，d, J= 10.5 Hz), 5.36 (IH, d t ,y= 0.9，17.1 Hz), 
5.79 (IH, ddd, J = 17.1, 10.2, 7.2 Hz); ^^ C NMR 5 27.5, 27.8，67.3，70.1，78.1，83.1， 
109.6，120.1，135.1; MS (ESI) m/z (relative intensity) 225 ([M+Naf，100); HRMS 
(ESI) calcd for C14H22O6 [M+Na]+ 225.1103, found 225.112457. 
Benzoate 101 To a stirred solution of diol 99 (90 mg, 0.33 mmol) in dry CH2CI2 (5 
mL), 2,4,6-collidine (0.1 mL, 0.792 mmol) was added, and the reaction mixture was 
cooled to 一 7 8 � C BzCl (0.05 mL, 0.396 mmol) was added and the reaction mixture 
was stirred for 6 h. The reaction mixture was washed with 0.1M HCl solution. The 
aqueous phase was extracted with diethyl ether (2 x). The combined organic 
extracts were washed with brine, dried over anhydrous MgS04, and filtered. The 
filtrate was concentrated under reduced pressure. The residue was purified by 
column chromatography (n-hexane:diethyl ether = 1:1) to give benzoate 101 (98 mg, 
96.9%) as a colourless oil; [ajo - 48.673 (c 0.72, CHCI3); Rf= 0.21 (n-hexane:diethyl 
ether = 1:1); IR (thin film) 3475, 2986, 2932, 2900，1719，1602, 1586，1452, 1380， 
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1370，1316，1276, 1216, 1167, 1114，1071，1027 cm''; NMR 5 1.43 (6H, s), 1.75 
(IH, ddd, J= 14.1，8.4，3.3 Hz), 1.88 (IH, ddd, J = 14.4，8.1, 3 Hz), 3.98 (IH, dt, J= 
8.4, 3 Hz), 4.07 (lH,t , J = 8.4 Hz), 4.24-4.34 (2H, m)，4.38-4.44 (IH, m), 5.27 (IH, 
dd, J= 10.2，0.3 Hz), 5.38 (IH, d, J= 17.1 Hz), 5.81 (IH, ddd, J= 17.1，10.2, 7.2 Hz), 
7.42-7.47 (2H, m), 7.55-7.58 (IH, m)，8.03-8.06 (2H, m); ^^ C NMR 5 27.5，27.8，35.2, 
68.1, 69.3，77.9，83.1，109.7，120.1，129.0, 130.2，130.4，133.8, 135.2, 167.2 ppm; MS 
(ESI) m/z (relative intensity) 329 ([M+Na]�100); HRMS (ESI) calcd for C17H22O5 
[M+Na]+ 329.1359, found 329.136736. 
Benzyl ether 103 To a stirred solution of NaH (60 % suspended in oil, 20 mg, 0.45 
mmol) in THF (1 mL), 3A molecular sieves (100 mg) was added. After stirred at 0 
°C under N2 for 20 min, benzoate 101 (90 mg, 0.29 mmol) was dissolved in THF (5 
mL) and added into the mixture. The mixture was stirred for a further 20 min. 
Benzyl bromide (0.07 mL, 0.6 mmol) and "BiuNl (12 mg, 0.03 mmol) were added. 
The reaction mixture was stirred at room temperature for 10 h. Pure acetic acid was 
added to quench the reaction. The mixture was washed with saturated NaHCOa 
solution. The organic phase was collected, combined and dried with MgS04. After 
filtration, the filtrate was concentrated under reduced pressure. To a stirred solution 
of residue in MeOH (5 mL), K2CO3 (5 mg, 0.03 mmol) was added. The mixture was 
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stirred for 2 h at room temperature under N2. MeOH was evaporated under reduced 
pressure and the mixture was diluted with CHCI3. The mixture was filtered and 
washed with diethyl ether. The filtrate was concentrated under reduced pressure and 
the residue was purified with column chromatography (n-hexane:diethyl ether =1:1) 
to give benzyl ether 103 (83 mg, 86.0%) as a colourless oil; [ajo - 20.020 (c 0.3, 
CHCI3); Rf= 0.11 (n-hexane:diethyl ether=l:l); IR (thin film) 3416，2987，2932,2873, 
1641，1498，1455，1371, 1251, 1214，1165, 1063 cm'^; NMR 5 1.40 (3H, s), 1.42 
(3H, s), 1.62 (3H, ddd, J = 14.4, 10.2，5.4 Hz), 1.93 (IH, ddd, J = 14.4，8.1，2.4 Hz), 
3.54-3.59 (IH, dd, J = 11.3，4.5 Hz), 3.71-3.74 (IH, m), 3.78-3.95 (2H, m), 3.97 (IH, 
t ,y=8 .1 Hz), 4.61 (2H, s)，5.25 (IH, dt, J = 0.9，10.5 Hz), 5.36 (IH, dt, J= 17.1，1.2 
Hz), 5.79 (IH, ddd, J= 16.2，10.2，7.2 Hz), 7.30-7.35 (5H, m); '^C NMR 5 27.5, 27.9, 
34.6, 65.0, 72.6，77.9，83.6, 109.4，120.0, 128.4, 129.1, 135.2, 138.9 ppm; MS (ESI) 
m/z (relative intensity) 315 ([M+Na]+，100); HRMS (ESI) calcd for C17H24O4 
[M+Naf 315.1567, found 315.156688 
Isoxazolidine 104 To a stirred solution of benzyl ether 103 (25 mg, 0.09 mmol) in dry 
CH2CI2 (3 mL), 3A molecular sieves (25 mg) and PDC (50 mg, 0.14 mmol) was 
added. The mixture was stirred for 4 h. The reaction mixture was filtered with a 
pad of celite and the residue was washed with diethyl ether. The filtrate was 
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concentrated under reduced pressure. The mixture was then dissolved in MeCN 
(3mL). MeNHOH HCl (10 mg, 0.12 mmol) and NaHCOs (20 mg, 0.24 mmol) were 
added. The mixture was stirred at room temperature for 14 h. Then the reaction 
mixture was heated to reflux for a further 16 h. The mixture was diluted with water 
and extracted with ethyl acetate (2 x). The combined organic extracts were washed 
with brine, dried over anhydrous MgS04, and filtered. The filtrate was concentrated 
under reduced pressure. The residue was purified by column chromatography 
(n-hexane:diethyl ether = 1:1) and gave isoxazolidine 104 (20 mg, 69.6%) as a 
colourless oil; [a]o 一 133.359 (c 0.25，CHCb)； Rf= 0.45 (n-hexane:diethyl ether=l:l); 
IR (thin film) 2979, 2918, 2850，2352, 1646, 1554，1455, 1383, 1230，1124, 1072 
cm-i; NMR 6 1.42 (3H, s), 1.43 (3H, s)，1.81 (IH, td, 12.9, 3.9 Hz), 2.36 (IH, 
dt, J= 12.9, 3 Hz), 2.64 (3H, s), 2.86-2.92 (IH, m), 2.95(1H, dd, J= 9，1.8 Hz), 3.61 
(IH, t, J= 9.6 Hz), 3.72-3.74 (IH, m), 3.83 (IH, ddd, J= 12, 9.3，3.9 Hz), 3.98 (IH, d, 
J= 8.1 Hz), 4.06 (IH, dd ,y= 8.1, 4.5 Hz), 4.50 (IH, d, J= 12 Hz), 4.64 (IH, d, J = 
12 Hz), 7.27-7.39 (5H, m); '^C NMR 5 27.6, 30.3，30.6, 46.1, 47.1，68.7，72.1，72.9, 
74.9，75.0，79.5, 110.4，128.3，128.5，129.1, 138.3; MS (ESI) m/z (relative intensity) 
342 ([M+Na]+，100); HRMS (ESI) calcd for C18H25NO4 [M+Na]+ 342.1676, found 
342.167706. 
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Diacetate 105 Following the procedure for the formation of diacetate and after 
purification by column chromatography (n-hexane:diethyl ether = 1:1)，Diol 83 (460 
mg, 1.66 mmol) was converted into diacetate 105 (570 mg, 96%) as a colourless oil; 
Diol 106 Following the procedure for selective hydrolysis of primary acetonide and 
after purification by column chromatography (n-hexane:ethyl acetate = 1:10)， 
diacetonide 105 (250 mg, 0.69 mmol) was converted into diol 106 (210 mg, 96%) as a 
colourless oil; 
Alkene 107 Following the procedure for olefination of diol and after purification by 
column chromatography (n-hexane:diethyl ether =1:1)，diol 106 (750 mg, 2.34 mmol) 
was converted into alkene 107 (560 mg, 84%) as a colourless oil; 
Diol 108 Following the procedure for deprotection of acetate and after purification by 
column chromatography (n-hexane:ethyl acetate = 1:10)，alkene 107 (280 mg, 0.97 
mmol) was converted into diol 108 (190 mg, 98%) as a colourless oil; 
Benzoate 109 To a stirred solution of diol 108 (90 mg, 0.33 mmol) in dry CH2CI2 (5 
mL), 2,4,6-collidine (0.1 mL, 0.792 mmol) was added, and the reaction mixture was 
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cooled to - 78°C. BzCl (0.05 mL, 0.396 mmol) was added and the reaction mixture 
was stirred for 6 h. The reaction mixture was washed with 0.1M HCl solution and 
the organic phase was concentrated and the residue was purified by column 
chromatography (n-hexane:diethyl ether = 1:1) to give benzoate 109 (78 mg, 77%) as 
a colourless oil; [a]o 38.973 (c 0.78，CHCI3)； Rf= 0.21 (n-hexane:diethyl ether = 1:1); 
IR (thin film) 3475, 2986, 2932, 2900, 1719, 1602，1586, 1452, 1380, 1370，1316, 
1276, 1216，1167，1114，1071，1027 cm-'; NMR 5 1.43 (IH, s), 1.44 (IH, s), 
1.94-2.01 (2H, m), 3.67 (IH, dd, J = 3.9，3 Hz), 3.73-3.79 (IH, m)，4.38 (IH, t , y = 
7.5 Hz), 4.50-4.54 (2H, m)，5.27 (IH, d, J= 10.8 Hz), 5.41 (IH, dt, J= 17.1，0.9 Hz), 
5.83 (IH, ddd, J = 17.1，10.8, 3.3 Hz), 7.41-7.46 (2H, m), 7.54-7.56 (IH, m), 
8.01-8.04 (2H, m); '^C NMR 5 27.5，27.7, 35.2, 68.1，69.3, 77.9，83.1, 109.7, 120.1， 
129.0，130.2, 130.4，133.8, 135.2，167.2 ppm; MS (ESI) m/z (relative intensity) 329 
([M+Na]+，100); HRMS (ESI) calcd for C17H22O5 [M+Na]+ 329.1359, found 
329.136298. 
Benzyl ether 112 To a stirred solution of NaH (60 % suspended in oil, 14 mg, 0.35 
mmol) in THF (1 mL), 3A molecular sieves (100 mg) was added. After stirred at 0 
°C under N2 for 20 min, benzoate 109 (70 mg, 0.23 mmol) was dissolved in THF (5 
mL) and added into the mixture. The mixture was stirred for a further 20 min. 
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Benzyl bromide (0.05 mL, 0.46 mmol) and "B114NI (8 mg, 0.02 mmol) were added. 
The reaction mixture was stirred at room temperature for 10 h. Pure acetic acid was 
added to quench the reaction. The mixture was washed with saturated NaHCOs 
solution. The organic phase was collected, combined and dried with magnesium 
sulphate. After filtration, the filtrate was concentrated under reduced pressure. To 
a stirred solution of residue in MeOH (5 mL), K2CO3 (5 mg, 0.03 mmol) was added. 
The mixture was stirred for 2 h at room temperature under N2. MeOH was 
evaporated under reduced pressure and the mixture was diluted with CHCI3. The 
mixture was filtered and washed with diethyl ether. The filtrate was concentrated 
under reduced pressure and purified with column chromatography (n-hexane:diethyl 
ether =1:1) to give benzyl ether 112 as a colourless oil (80 mg, 84%); [a]^ 28.924 (c 
0.23，CHCI3)； R产 0.11 (n-hexane:diethyl ether=l:l); IR (thin film) 3416, 2987，2932, 
2873, 1641, 1498，1455, 1371, 1251, 1214, 1165, 1063 cnfi; NMR 51.40 (3H, s), 
1.42 (3H, s), 1.84-1.90 (2H, m)，3.60-3.64 (IH, m), 3.71-3.76 (2H, m)，381-3.87 (IH, 
m), 3.98-4.03 (IH, t, J= 8.4 Hz), 4.53 (IH, d, J= 11.7 Hz), 4.59 (IH, d, 11.7 Hz), 
5.27 (IH, d, J = 10.8 Hz), 5.33 (IH, d t , y = 17.1，0.9 Hz), 5.75 (IH, ddd, 17.1， 
10.8, 3.3 Hz),7.29-7.36 (5H, m); " c NMR 5 27.5，27.9, 32.9, 65.0, 72.6，77.9，83.6， 
109.4, 120.0，128.4, 129.1，135.2, 138.9 ppm; MS (ESI) m/z (relative intensity) 315 
([M+Na]+，100); HRMS (ESI) calcd for C17H24O4 [M+Na]+ 315.1572, found 
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315.15824. 
Isoxazolidine 115 To a stirred solution of benzyl ether 112 (50 mg, 0.14 mmol) in dry 
CH2CI2 (5 mL), 3A molecular sieves (50 mg) and PDC (100 mg, 0.28 mmol) was 
added. The mixture was stirred for 4 h. The reaction mixture was filtered with a 
pad of celite and the residue was washed with diethyl ether. The filtrate was 
concentrated under reduced pressure. The mixture was then dissolved in MeCN (6 
mL). MeNHOH-HCl (20 mg, 0.24 mmol) and NaHCOs (40 mg, 0.48 mmol) were 
added. The mixture was stirred at room temperature for 14 h. Then the reaction 
mixture was heated to reflux for a further 16 h. The mixture was diluted with water 
and extracted with ethyl acetate. The combined organic extracts were washed with 
brine, dried over anhydrous MgS04, and filtered. The filtrate was concentrated under 
reduced pressure. The residue was dissolved in crude CH2CI2 (5mL), TFA (0.00ImL, 
0.01 mmol) and D.I. water (0.0005mL) were added. The reaction mixture was 
stirred under N2 at room temperature for 3 h. The reaction mixture was concentrated 
under reduced pressure carefully. The residue was then protected with diacetate by 
following the procedure for the formation of diacetate and after purification by 
column chromatography (n-hexane:diethyl ether = 1:1) to give isoxazolidine 115 (32 
mg, 63%) as a colourless oil; [a] „ 195.239 (c 0.15, CHCI3)； Rf = 0.45 
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(n-hexane:diethyl ether=l:l); IR (thin film) 2978，2918，2850, 2352, 1719，1646, 
1554,1455, 1383, 1230,1124, 1072 cm"'; ^HNMR 1.64-1.67 (2H, m), 2.01-2.06 (7H, 
m), 2.34-2.43 (IH, m)，3.12-3.15 (IH, t ,y=7 .5 Hz), 3.51-3.67 (2H, m), 3.79 (IH, t, J 
=8.7 Hz), 4.07 (IH, t, J = 9 Hz), 4.65 (IH, d, J = 11.7 Hz), 4.74 (IH, d, J= 11.7 Hz), 
5.09 (IH, dt, J = 5.7, 4.5 Hz), 5.26 (IH, dd ,y= 9.9，6.6 Hz); " c NMR 5 21.4, 21.5, 
31.4，43.3，60.4, 61.4，67.4, 69.6, 70.2, 128.2, 129.1, 129.5, 137.4，170.5, 170.9 ppm; 
MS (ESI) m/z (relative intensity) 386 ([M+Na]+，100); HRMS (ESI) calcd for 
C19H25NO6 [M+Naf 386.1580, found 386.154691. 
Benzoate 110 To a stirred solution of diol 93 (630 mg, 3.12 mmol), 2,4,6-collidine (1 
mL, 7.50 mmol) was added, and the reaction mixture was cooled to - 78 °C. BzCl 
(0.45 mL, 3.74 mmol) was added and the reaction mixture was stirred for 6 h. The 
reaction mixture was washed with 0.1M HCl solution and the organic phase was 
concentrated and the residue was purified by column chromatography 
(n-hexane:diethyl ether = 1:1) to give benzoate 110 (920 mg, 96.3%) as a colourless 
oil; [a]D 27.579 (c 2.435, CHCI3); Rf= 0.37 (n-hexane:diethyl ether = 1:1); IR (thin 
film) 3475, 2986，2933,2900, 1719，1602, 1584, 1452, 1380, 1370, 1316,1276, 1216， 
1167，1113，1071，1027 cm''; NMR 5 1.43 (3H, s), 1.44 (3H, s), 1.94-2.00 (2H，m), 
3.67 (IH, d d , y = 8.1, 3.0 Hz), 3.74-3.79 (IH, m), 4.39 (IH, d d , y = 8.1, 7.8 Hz), 
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4.48-4.56 (IH, m)，5.28 (IH, d, J = 10.2 Hz), 5.40 (IH, d, J=17.1 Hz), 5.83 (IH, ddd, 
J= 17.1，10.2, 7.2 Hz), 7.41-7.43 (2H, m), 7.53-7.56 (IH, m), 8.01-8.03 (2H, m); ^^ C 
NMR 5 27.5，27.6, 34.6, 62.2，67.1, 79.5，83.6, 110.0，120.2, 128.9，130.1, 130.7, 
133.5, 135.7，167.2; MS (ESI) m/z (relative intensity) 329 ([M+Na]+，100); HRMS 
(ESI) calcd for C17H22O5 [M+Na]+ 329.1359, found 329.136469. 
Alcohol 116 Benzoate 110 (860 mg, 2.38 mmol) was dissolved in acetone (pre-dried 
with CaS04, 80 mL), anhydrous CUSO4 (860 mg) was added. After that conc. 
H2SO4 (0.05 mL, 0.238 mmol) was added. The reaction mixture was stirred for 24 h. 
Saturated NaHCOa solution was added to neutralize the reaction mixture and CUSO4 
was filtered. The filtrate was concentrated and extracted with ethyl acetate. The 
organic phase was dried over MgS04 and filtered. The filtrate'was concentrated and 
purified with column chromatography (n-hexane:diethyl ether = 1:1) to give alcohol 
116 (640 mg, 74%) as a colourless oil; [a]? 16.553 (c 8.475, CHCI3); Rf = 0.28 
(n-hexane:diethyl ether = 1:1); IR (thin film) 3487，2986，2934, 2899, 1718，1602， 
1584，1452, 1381, 1371, 1315, 1277，1217，1174，1115, 1069, 1026 cm"'; ' H N M R 5 
1.42 (6H, s)，1.97-2.01 (2H, m)，3.73 (IH, dd, J = 7.8，4.8 Hz), 4.09-4.16 (2H, m), 
4.37-4.55 (IH, m)，5.23 (IH, dt, J= 10.5, 1.2 Hz), 5.36 (IH, dt, J= 17.1，1.2 Hz), 5.85 
(IH, ddd, 17.1，10.2, 7.2 Hz), 7.41-7.46 (2H, m), 7.53-7.55 (IH, m)，8.01-8.04 
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(2H, m); " c NMR 5 27.6, 28.0, 33.2，62.4’ 73.3, 75.0，83.8, 110.0，118.0，128.9, 
130.1, 130.7, 133.5, 137.3, 167.0; MS (ESI) m/z (relative intensity) 329 ([M+Na]+， 
100); HRMS (ESI) calcd for C17H22O5 [M+Na]+ 329.1359, found 329.136170. 
Benzyl ether 118 To a stirred solution of NaH (60 % suspended in oil, 300 mg, 7.4 
mmol) in THF (10 mL), 3A molecular sieves (20 mg) was added. After stirred at 0 
� C under N2 for 20 min, alcohol 116 (1.5 g, 4.9 mmol) was dissolved in THF (50mL) 
and added into the mixture. The mixture was stirred for a further 20 min. Benzyl 
bromide (1.16 mL, 9.8 mmol) and "BmNI (2 mg, 0.049 mmol) were added. The 
reaction mixture was stirred at room temperature for 10 h. Pure acetic acid was 
added to quench the reaction. The mixture was washed with saturated NaHCOs 
solution. The organic phase was collected, combined and dried with MgS04. After 
filtration, the filtrate was concentrated under reduced pressure. To a stirred solution 
of residue in MeOH (20 mL), K2CO3 (8 mg, 0.05 mmol) was added. The mixture was 
stirred for 2 hat room temperature under N2. MeOH was evaporated under reduced 
pressure and the mixture was diluted with CHCI3. The mixture was filtered and 
washed with diethyl ether. The filtrate was concentrated under reduced pressure and 
the residue was purified with column chromatography (n-hexane:diethyl ether = 1:1) 
to give benzyl ether 118 (1.27g, 89%) as a colourless oil; [a]o 42.743 (c 1.85，CHCI3)； 
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Rf= 0.11 (n-hexane:diethyl ether=l:l); IR (thin film) 3416，2986, 2932，2873，1641， 
1497，1455, 1371，1250, 1214, 1165, 1064 cm-'; NMR 6 1.37 (3H, s), 1.41 (3H, s), 
1.74-1.84 (3H, m), 3.75 (IH, dd, J = 6 , 5.4 Hz), 3.84 (IH, dd ,y= 7.8，5.4 Hz), 3.91 
(IH, dd, J = 7.5，5.4 Hz), 4.06 ( IH, dt, J = 8.1，3.6 Hz), 4.43 (IH, d, J = 12.3 Hz), 
4.69 (IH, d, J= 12.3 Hz), 5.30-5.39 (2H, m)，5.80 (IH, ddd, 7 = 17.1, 10.5, 7.5 Hz), 
7.27-7.33 (5H, m); "C NMR 8 27.4, 27.9，36.2, 61.4，10.9, 80.2，82.7, 109.7，120.4， 
128.2, 128.3，128.9’ 134.8, 138.6; MS (ESI) m/z (relative intensity) 315 ([M+Na]+， 
100); HRMS (ESI) calcd for C17H24O4 [M+Na]+ 315.1567, found 315.157254 
Isoxazolidine 119 To a stirred solution of benzyl ether 118 (80 mg, 0.27 mmol) in dry 
CH2CI2 (lOmL), 3A molecular sieves (60 mg) and PDC (154 mg, 0.41 mmol) was 
added. The mixture was stirred for 4 h. The reaction mixture was filtered with a 
pad of celite and the residue was washed with diethyl ether. The filtrate was 
concentrated under reduced pressure. The mixture was then dissolved in MeCN (5 
mL). BnNHOH-HCl (51 mg, 0.32 mmol) and NaHCOs (54 mg, 0.65 mmol) were 
added. The mixture was stirred at room temperature for 14 h. Then the reaction 
mixture was heated to reflux for a further 16 h. The mixture was diluted with water 
and extracted with ethyl acetate (2 x). The combined organic extracts were washed 
with brine, dried over anhydrous MgSO*，and filtered. The filtrate was concentrated 
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under reduced pressure. The residue was purified by column chromatography 
(n-hexane:diethyl ether = 2:1) to give isoxazolidine 119 (65 mg, 60%) as a colourless 
oil; [a]； - 78.418 (c 0.83，CHCI3); Rf= 0.21 (n-hexane:diethyl ether = 2:1); IR (thin 
film) 3027, 2983, 2926，1642, 1496，1454, 1380，1370, 1237, 1161，1078，1046 cm-'; 
1h NMR 5 1.25-1.37 (2H, m), 1.42 (3H, s), 1.46 (3H, s), 1.92 (IH, d, J = 13.5 Hz), 
2.18-2.22 (IH, m), 2.29-2.34 (IH, m), 3.13-3.16 (IH, m), 3.46 (IH, d, J = 12.9 Hz), 
3.65 (IH, dd, J = 7.2, 2.4 Hz), 3.78 (IH, dd, J = 9 . 3 , 7.2 Hz), 3.88 (IH, d, J = 13.2 
Hz), 4.43 (IH, ddd, J = 13.8，6.6，4.2 Hz), 4.50 (IH, dd, J = 8.4’ 2.4 Hz), 4.61 (IH, d, 
J=12 Hz), 4.85 (IH, d , J = 1 2 Hz), 7.21-7.39 (lOH, m); '^C NMR 5 27.6，27.9，32.2, 
37.3, 59.9，63.2, 72.9, 73.7，78.9，80.1，84.0，108.8，128.1，128.3，128.9，129.1，129.5, 
137.7，139.0 ppm; MS (ESI) m/z (relative intensity) 418.1994 ([M+Naf, 100); HRMS 
(ESI) calcd for C24H29NO4 [M+Naf 418.1994, found 418.197422. 
Diol 120 To a stirred solution of isoxazolidine 119 (50 mg, 0.126 mmol) in crude 
CH2Cl2(5 mL), TFA (0.005 mL, 0.05 mmol) and D.I. water (0.001 mL) were added. 
The reaction mixture was stirred under N2 at room temperature for 3 h. The reaction 
mixture was concentrated under reduced pressure carefully and the residue was 
purified by column chromatography (pure diethyl ether) to give diol 120 (45 mg, 99%) 
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as a colourless crystal; M.p. 162.2-163.4�C; [aK — 54.632 (c 1.96，CHCb)； Rf= 0.11 
(n-hexane:diethyl ether = 1:5); IR (thin film) 3392, 3062’ 3029, 2921, 1810，1673, 
1496，1453, 1384, 1307, 1205, 1,80, 1084，1075, 1027 cm'^ NMR 5 1.41 (IH, ddd, 
J= 13.5，10.5，2.7 Hz), 2.07 (IH, d, 13.2 Hz), 2.06-2.21 (IH, m), 2.43-2.49 (IH, 
m), 3.43-3.48 (2H, m), 3.52 (IH, dd, J = 9.6. 6.9 Hz), 3.70 (IH, d, J = 12.9 Hz), 
3.96-4.03 (2H, m), 4.59 (IH, dd, J = 9，2.1 Hz), 4.65 (IH, d, J= 11.7 Hz), 4.73 (IH, d, 
J = 11.7 Hz), 7.27-7.37 (lOH, m); '^C NMR 5 32.1, 40.9，59.7，62.8, 67.9，73.5, 77.4， 
77.9, 83.8，128.3, 128.4，128.5，129.1，129.6，137.0，138.6 ppm; MS (ESI) m/z 
(relative intensity) 378 ([M+Na]+，100); HRMS (ESI) calcd for C21H25O4N [M+Na]+ 
378.1676, found 378.168476; Anal. Calcd for C21H25O4N: C, 70.96; H, 7.09; N, 3.94， 
found: C, 71.39; H, 7.29，N, 3.99 
Silyl ether 121 To a stirred solution of diol 120 (75 mg, 0.21 mmol) in dry CH2CI2 (5 
mL), imidazole (30 mg, 0.41) was added. The mixture was stirred in an ice bath. 
TBSCl (45mg, 0.3 mmol) was added to the reaction mixture at 0 °C. The mixture was 
stirred at room temperature under N2 for 2 h. The mixture was concentrated under 
reduced pressure and the residue was purified by column chromatography 
(n-hexane:diethyl ether = 1:1) to give silyl ether 121 (90 mg, 91%) as a colourless oil; 
[a]S 一 93.1278 (c 0.65，CHCI3); R产 0.45 (n-hexane:diethyl ether = 1:1); IR (thin film) 
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3031, 2951，2928, 2856, 1496, 1453, 1302, 1254, 1096，1072，1062, 1036 cm''; ^H 
NMR 6 0.13 (3H, s), 0.15 (3H, s), 0.90 (9H, s), 1.35-1.43 (IH, m)，2.06 (2H, d, J = 
13.2 Hz), 2.44 (IH, m), 3.34-3.39 (IH, m), 3.48-3.57 (2H, m), 3.67 (IH, d, J = 12.9 
Hz), 3.98-4.05 (2H, m), 4.55 (IH, dd, J= 9，2.1 Hz), 4.68 (IH, d, J= 11.7 Hz), 4.86 
(IH, d, J= 11.7 Hz), 7.28-7.40 (5H, m); "C NMR 5 -5.0, -4.9, 26.2, 32.1，40.9, 58.7, 
62.8, 67.9, 73.5，77.4，83.8, 128.3，128.4, 129.1，129.6，137.0, 138.6 ppm; MS (ESI) 
m/z (relative intensity) 492 ([M+Na]+，100); HRMS (ESI) calcd for C27H3904Si 
[M+Na]+ 492.2546, found 492.36491. 
Ketone 122 To a stirred solution of silyl ether 121 (100 mg, 0.21 mmol) in dried 
DMSO (1 mL, 5 x mmol of alcohol), acetic anhydride (0.6 mL, 3 x mmol of alcohol) 
was added. The reaction mixture was stirred under N2 at room temperature for 12 h. 
The reaction was quenched with 30% aqueous ammonia solution. The reaction 
mixture was extracted with diethyl ether (2 x). The combined organic extracts were 
washed with brine, dried over anhydrous MgS04, and filtered. The filtrate was 
concentrated under reduced pressure. The residue was purified by column 
chromatography (pure diethyl ether) to give ketone 122 (84 mg, 86%) as a colourless 
oil; [alo 一 125.923 (c 0.73, CHCI3); R产 0.45 (n-hexane:diethyl ether = 1:1); IR (thin 
film) 3440, 2988, 2930,2858, 1724，1602，1463，1452, 1381, 1370, 1315, 1272, 1216, 
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1167，1113，1068，1026 cm''; ^H NMR 5 0.14 (3H, s), 0.15 (3H, s)，0.90 (9H, s)，2.06 
(2H, d, J = 13.2 Hz), 2.46 (2H, d , y = 13.2 Hz), 3.48-3.55 (2H, m), 3.67 (IH, d, J = 
12.9 Hz), 3.98-4.05 (2H, m), 4.68 (IH, d , J = 11.7 Hz), 4.86 (IH, d, J= 11.7 Hz), 5.05 
(IH, d, J = 9 . 9 Hz), 7.28-7.40 (5H, m); '^C NMR 5 -5.0，-4.9, 26.2，32.1，40.9’ 64.2, 
73.7, 74.7，75.8，76.1，81.8，128.9, 130.3, 134.1，166.3, 198.5 ppm; MS (ESI) m/z 
(relative intensity) 490 ([M+Na]+，100); HRMS (ESI) calcd for CzyHsvCUSi [M+Na]+ 
490.2390, found 490.236254. 
Pentylidene 126 To a stirred solution of L-arabinose (Ig, 6.66 mmol) and DMF 
(15mL), 3,3-cIimethoxypentane (4.3 g, 32.5 mmol) and p-tosyl acid (12 mg, 0.06 
mmol) were added. The mixture was stirred at room temperature under nitrogen 13 
h. Triethylamine (0.03 mL, 0.3 mmol) was added and the mixture was stirred for a 
further 1 h. The mixture was concentrated under reduced pressure carefully. The 
residue was purified by column chromatography (CHCbrMeOH = 9:1) to give 
pentylidene 126 (920 mg, 63.3%) as a white solid; [a]? 75.534 (c 0.544，CHCI3); R产 
0.45 (CHClsiMeOH = 9:1); IR (thin film) 3393, 2971，2940，1647，1540，1518, 1460, 
1380, 1167，1091，1052, 1013 cm-i; NMR 5 0.83-0.98 (8H, m), 1.58-1.78 (6H, m), 
3.78-3.81 (2H, m), 4.00 (IH, dd, J= 9.6，5.1 Hz), 4.58 (IH, dd, J=4 .2 , 1.5 Hz), 5.89 
(IH, d , y = 1.5 Hz); "C NMR 8.7，8.8，9.1，29.0, 29.4，30.1，30.4, 61.4，63.8，69.8， 
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72.5, 73.5, 74.9，75.5, 78.5, 91.8，96.6，113.9, 114.8; MS (ESI) m/z (relative intensity) 
241 ([M+Na]+，100); HRMS (ESI) calcd for CioHigOs [M+Na]+ 241.1046，found 
241.104407. 
Alkene 127 Pentylidene 126 (600 mg, 2.75 mmol) was dissolved in dried THF (10 
mL). The mixture was kept at - 78 °C under N2. Freshly prepared vinylmagnesium 
bromide solution (16.5 mmol in 20 mL THF) was added dropwisely to the mixture 
and the mixture was stirred at — 78 °C under N2. The mixture was returned to room 
temperature after 3 h and it was stirred for a further 12 h. The reaction was 
quenched with NH4CI and the product was extracted with ethyl acetate (3 x). The 
combined organic extracts were washed with brine, dried over anhydrous MgSO^，and 
filtered. The filtrate was concentrated under reduced pressure. The residue was 
purified by column chromatography (n-hexanelethyl acetate = 1:4) to give alkene 127 
(520 mg, 76.8%) as a colourless oil; [a]S 20.916 (c 0.4，CHCI3); Rf= 0.32 
(n-hexane:ethyl acetate = 1:4); IR (thin film) 3393, 2971, 2940, 1647，1540，1518， 
1460，1380, 1167，1091, 1052, 1013 cm'VH NMR 5 0.86-0.91 (6H，m), 1.59-1.67 
(4H, m), 3.68-3.75 (2H, m), 3.82-3.90 (2H, m), 4.04 (IH, dd, J = 8.1, 3.6 Hz), 5.27 
(IH, dt, J= 10.5，1.5 Hz), 5.39 (IH, d t , y = 17.4, 1.5 Hz), 6.01 (IH, ddd，•/= 17.4, 
10.5, 5.1 Hz); 13c NMR 8.6，30.6, 30.7，64.7, 71.8，73.3, 77.4，82.7, 113.6，117.2， 
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137.3; MS (ESI) m/z (relative intensity) 269 ([M+Na]+，100); HRMS (ESI) calcd for 
C14H22O6 [M+Na]+ 269.1359 found 269.136316. 
Diacetonide 128 Alkene 127 (3 g, 12.2 mmol) was dissolved in acetone (250 mL) 
which was dried with CaSCU，Anhydrous CUSO4 (3 g) and concentrated H2SO4 (0.1 
mL, 0.01 mmol) was added into the solution. The mixture was stirred at room 
temperature under nitrogen for 17 h. Saturated NaHCOa solution was added to 
quench the reaction. The mixture was filtered and the filtrate was concentrated 
under reduced pressure. The residue was purified with column chromatography 
(n-hexaneidiethyl ether = 4:1) to give diacetonide 128 (1.71 g, 54%, after 2 
equilibration) as a colourless oil; Rf= 0.36 (n-hexane:diethyl ether = 2:1); IR (thin 
film) 3415, 2986, 2934, 2894, 1376, 1253，1217, 1158, 1135，1059 cm'^; NMR 5 
1.33 (3H，s)，1.36 (3H, s), 1.39 (3H,s), 1.40 (3H, s), 3.85 (IH, dd, J = 8.4，7.8 Hz), 
3.96-4.05 (3H, m)，4.12 (IH, dd, J= 9.9，5.7 Hz), 4.29-4.31 (IH, m), 5.23 (IH, dt, J= 
10.5, 1.5 Hz), 5.37(1H, dt, J = 17.4, 1.5 Hz), 5.97 (IH, ddd, J= 17.1，10.5, 4.5 Hz); 
"C NMR 6 25.7，27.1，27.6，27.7, 68.3，71.3，77.4，83.0, 110.0，110.1，116.4，137.9; 
MS (ESI) m/z (relative intensity) 281 ([M+Na]+，100); HRMS (ESI) calcd for 
C13H22O5 [M+Na]+ 281.1359, found 281.136577. 
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Benzoate 135 To a stirred solution of diacetonide 128 (1.15 g, 4.5 mmol) in dry 
CH2CI2 (20 mL), DMAP (54 mg, 0.45 mmol) and pyridine (1.7 mL, 20.25 mmol) 
were added. The mixture was stirred in an ice bath. Benzoyl chloride (0.8mL, 7 
mmol) was added dropwise to the reaction mixture at 0 � C . The mixture was stirred 
under N2 at room temperature for 3 h. The pyridinium hydrochloride resulted was 
precipitated out by adding toluene (15 mL) and then the mixture was filtered. The 
residue was washed with diethyl ether. The filtrate was concentrated under reduced 
pressure and the residue was purified by column chromatography (n-hexane:diethyl 
ether = 6:1) to give benzoate 135 (1.39g, 84%) as a colourless oil; [a]^ 22.855 (c 1.1， 
CHCI3)； Rf= 0.28 (n-hexane:diethyl ether = 4:1); IR (thin film) 2966，2930, 1724, 
1648, 1540，1519，1455, 1375, 1266，1217, 1153, 1106, 1067 cm"VH NMR 5 1.33 
(3H, s), 1.35 (3H, s), 1.41 (3H，s), 1.50 (3H, s), 3.87-3.98 (2H, m)，4.10-4.13 (2H, m), 
4.23 (IH, dd, J = 6.9，3.3 Hz), 5.34 (IH, d t ,y= 10.5，1.2 Hz), 5.44 (IH, dt, J= 17.1, 
1.2 Hz), 6.01 (IH, ddd, J= 17.1，10.5, 6.3 Hz), 7.43-7.56 (2H, m), 7.67-7.69 (IH, m), 
8.08-8.18 (2H，m); " c NMR 5 25.8, 27.1, 27.7, 28.0, 68.0’ 74.4，77.7，82.0，110.4, 
110.7, 119.3, 129.0, 130.4，133.7, 133.8，166.0; MS (ESI) m/z (relative intensity) 385 
([M+Na]+，100); HRMS (ESI) calcd for C20H26O6 [M+Na]+ 385.1622, found 
385.162338. 
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Diol 136 Following the procedure for selective hydrolysis of primary acetonide and 
after purification by column chromatography (n-hexane:ethyl acetate = 1:1) benzoate 
135 (120 mg, 0.33 mmol) was converted into diol 136 (95 mg, 93%) as a colourless 
oil; [a]o 29.081 (c 1.51, CHCI3)； Rf= 0.24 (n-hexane:ethyl acetate = 1:1); IR (thin 
film) 3394, 2988, 2933, 1720，1645, 1601，1452, 1382，1369，1316，1272, 1216, 1166， 
1114，1070，1026 cm-i; NMR 5 1.42 (3H, s), 1.45 (3H, s), 3.74-3.80 (3H, m), 3.92 
(IH, dd,J= 7.2, 6.6 Hz), 4.30 (IH, dd,J= 7.5, 3.3 Hz), 5.34 (IH, d t , y= 10.5, 1.2 
Hz), 5.45 (IH, dt, J二 17.1，1.2 Hz), 5.76-5.80 (IH, m)，6.03 (IH, ddd, J= 17.1，10.5, 
6.3 Hz), 7.43-7.48 (2H, m), 7.56-7.58 (IH, m)，8.08-8.10 (2H, m); "C NMR 8 27.5, 
27.9, 64.3，73.3，74.6，77.4，81.1，110.5, 119.3，129.1, 130.4，133.7, 133.9, 166.7; MS 
(ESI) m/z (relative intensity) 345 ([M+Na]+，100); HRMS (ESI) calcd for C17H22O6 
[M+Na]+ 345.1309, found 345.130717. 
Silyl ether 137 To a stirred solution of diol 136 (40 mg, 0.12 mmol) in dry CH2CI2 (5 
mL), imidazole (14 mg, 0.2 mmol) was added. The mixture was stirred in an ice 
bath. TBSCl (20 mg, 0.13 mmol) was added to the reaction mixture at 0 °C. The 
mixture was stirred at room temperature under N2 for 2 h. The mixture was 
concentrated under reduced pressure and the residue was purified by column 
chromatography (n-hexane:diethyl ether = 1:1) to give silyl ether 137 (48.6 mg, 93%) 
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as a colourless oil; [aK 24.443 (c 1.555, CHCI3)； R/= 0.45 (n-hexane:diethyl ether = 
1:1); IR (thin film) 3440，2988, 2930, 2858, 1724, 1602, 1463，1452, 1381, 1370, 
1315, 1272, 1216，1167，1113, 1068, 1026 cm'^ NMR 5 0.00 (3H, s), 0.03 (3H, s), 
0.81 (9H, s), 1.41 (3H, s), 1.46 (3H, s), 3.57-3.71 (2H, m), 3.78 (IH, dd, J= 10.2, 3.0 
Hz), 3.88 (IH, dd, 7.2，6.7 Hz), 4.31 (IH, dd, J = 7.2，3.0 Hz), 5.32 (IH，d,J = 
10.5 Hz), 5.44 (IH, d，J= 17.1 Hz), 5.79-5.82 (IH, m)，6.04 (IH, ddd, J= 17.1，10.5, 
4.2 Hz), 7.42-7.47 (2H, m)，7.54-7.57 (IH, m), 8.08-8.11 (2H, m); " c NMR 5 -5.0, 
-4.9, 26.3, 27.6, 28.0，64.2，73.7，74.7，75.8, 77.5，81.8，110.3, 118.9，128.9，130.3, 
133.6, 134.1，166.3 ppm; MS (ESI) m/z (relative intensity) 459 ([M+Na]+，100); 
HRMS (ESI) calcd for C23H2606Si [M+Na]+ 459.2173, found 459.216854. 
Benzyl ether 140 To a stirred solution of silyl ether 137 (100 mg, 0.23 mmol) in dry 
CH2CI2 and cyclohexane (1:2, 3 mL), 3A molecular sieves (100 mg) and benzyl 
trichloroacetimidate (0.1 mL, 0.57 mmol) were added. The mixture was stirred in an 
ice bath. Triflic acid (0.05 mL, 0.05 mmol) was added dropwise into the solution at 
0 °C. The reaction mixture was stirred at room temperature under N2 for 1.5 h. 
Saturated NaHCOs solution was added to quench the reaction. The mixture was 
extracted with diethyl ether (3 x). The combined organic extracts were washed with 
brine, dried over anhydrous MgSO*，and filtered. The filtrate was concentrated 
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under reduced pressure. To a stirred solution of the residue in dry THF (lOmL), 
TBAF solution (1M in THF, 0.34 mL, 0.34 mmol) was added. The mixture was 
stirred at room temperature under N2 for 2 h. The reaction mixture was concentrated 
under reduced pressure and the residue was purified by column chromatography 
(n-hexane:ethyl acetate = 2:1) to give Benzyl ether 140 (58 mg, 60%) as a colourless 
oil; [a]o 15.427 (c 0.94，CHCI3)； R产 0.23 (n-hexane-ethyl acetate = 2:1); IR (thin 
film) 3501, 2987, 2923, 1719, 1648, 1540，1519，1456, 1420, 1376，1318, 1268, 1069 
cm-i; ； NMR 5 1.41 (3H，s), 1.47 (3H, s), 3.58-3.63 (IH, m)，3.74-3.88 (2H, m), 
4.10-4.20 (2H, m)，4.62 (IH, d, J= 12 Hz), 4.69 (IH, d, J= 12 Hz), 5.29 (IH, dt, J = 
10.5，1.2 Hz), 5.38 (IH, dt, J= 17.1，1.2 Hz), 5.68-5.72 (IH, m)，5.94 (IH, ddd, J = 
17.1，10.5，6.6 Hz), 7.33-7.37 (5H, m)，7.41-7.46 (2H, m), 7.50- 7.61 (IH, m), 
8.07-8.10 (2H, m); '^C NMR 5 27.6，28.0，61.8，72.9，74.6，79.9，80.9，110.7，119.2, 
128.6, 129, 129.1, 130.3, 133.7, 138.2, 166.3; MS (ESI) m/z (relative intensity) 435 
([M+Na]+，100); HRMS (ESI) calcd for C24H28O6 [M+Na]+ 435.1778, found 
435.177932. 
Alternate benzylation: To a stirred solution of silyl ether 137 (20 mg, 0.046 mmol) in 
dry CH2CI2 (2 mL), 3A molecular sieves (100 mg) and A&O (9 mg, 0.069 mmol) 
were added, then the RB flask was warped with aluminium foil. Benzyl bromide 
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(0.01 mL, 0.091 mmol), was added to the reaction mixture and it was stirred at room 
temperature for 4 days under N2. The mixture was filtered with a pad of celite and 
washed with diethyl ether, and the filtrate was concentrated under reduced pressure 
and the residue was desilylated as mentioned above with the same yield. 
Isoxazolidine 141 To a stirred solution of benzyl ether 140 (20 mg, 0.047 mmol) in 
dry CH2CI2 (3 mL), 3 A molecular sieves (20 mg) and PDC (27 mg, 0.072 mmol) were 
added. The mixture was stirred at room temperature under N2 for 4 h. The reaction 
mixture was filtered with a pad of celite and the residue was washed with diethyl ether. 
The filtrate was concentrated under reduced pressure. The residue was then 
dissolved in crude MeCN (3mL). MeNHOH HCl (4.7 mg, 0.06 mmol) and NaHCOs 
(11 mg, 0.12 mmol) were added. The mixture was stirred at room temperature for 
14 h. Then the reaction mixture was heated to reflux for a further 16 h. The 
reaction mixture was diluted with water and extracted with ethyl acetate (3 x). The 
combined organic extracts were washed with brine, dried over anhydrous MgS04, and 
filtered. The filtrate was concentrated under reduced pressure. The residue was 
purified by column chromatography (n-hexane:diethyl ether = 1:2) to give 
isoxazolidine 141 (16 mg, 77%) as a white solid; M.p. 164-164�C; [a]? 4.659 (c 0.75， 
CHCI3)； Rf = 0.42 (n-hexane:diethyl ether = 1:2); IR (thin film) 2978，2919，1720， 
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1452, 1382, 1314，1301, 1267, 1165, 1088, 1026 cm'VH NMR 5 1.42 (3H, s), 1.46 
(3H, s), 2.12-2.45 (IH, m), 2.56 (IH, d, J= 13.8 Hz), 2.62 (3H, s), 3.44 (IH, dd, J = 
6.9, 5.4 Hz), 4.06 (IH, dd, J = 5.1，2.4 Hz), 4.30 (IH, dd, J= 9.9, 2.4,Hz), 4.44 (IH, 
dd, J= 9.6, 7.8 Hz), 4.54 (IH, dd, J= 8.1，1.5 Hz), 4.68 (IH, d , J = 11.7), 4.97 (IH, d, 
J = 11.7)，5.07 (IH, dd, 7.6’ 2.4)，7.35-7.43 (7H, m), 7.46-7.56 (IH, m), 8.07 (2H, d, J 
=8.3 Hz); 13c NMR 5 27.4，27.6，47.2，67.1，74.9，75.0，75.4, 76.6，109.8, 128.2, 
128.3, 128.9, 129.0, 130.4，133.7, 139.2, 166.0 ppm; MS (ESI) m/z (relative intensity) 
462 ([M+Na]+，100); HRMS (ESI) calcd for C25H29O6N [M+Na]+ 462.1887, found 
462.189414. 
Alcohol 142 Following the procedure for deprotection of benzoate and after 
purification by column chromatography (n-hexane:diethyl ether = 1:1)，isoxazolidine 
141 (230 mg, 0.52 mmol) was converted into alcohol 142 (170 mg, 98%) as a 
colourless oil; [a]? 56.784 (c 0.565，CHCI3)； R/= 0.18 (n-hexane:diethyl ether = 1:1); 
IR (thin film) 3401, 2978, 2918, 1635，1454, 1382，1372, 1219, 1164，1083, 1026 
cm-i; NMR 5 1.41 (3H, s), 1.43 (3H, s), 2.22-2.43 (IH, m)，2.48 (IH, d,J= 13.8 
Hz), 2.62 (3H, s), 3.43 (IH, m), 3.72 (IH, m), 3.98 (IH, m), 4.13 (2H, m)，4.44 (IH, 
m)，4.63 (IH, d, J = 11.7)，4.93 (IH, d, J = 11.7)，7.29-7.35 (5H, m); ^^ C NMR 5 27.4， 
27.6, 47.2, 67.1，74.9, 75.0, 75.4，76.6，109.8，128.2, 128.3, 128.9, 139.2 ppm; MS 
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(ESI) m/z (relative intensity) 358 ([M+Na]+，100); HRMS (ESI) calcd for C18H25O5N 
[M+Na]"" 358.1625, found 358.163202. 
Ketone 143 Alcohol 142 (70 mg, 0.21 mmol) was dissolved in crude CH2CI2. IBX 
(87 mg, 0.32 mmol) was added. The mixture was heated to reflux for 24 h. The 
mixture was filtered with a pad of silica gel and then washed with diethyl ether. The 
filtrate was concentrated under reduced pressure. The residue was purified by 
column chromatography (pure diethyl ether) to give ketone 143 (65 mg, 93%) as a 
colourless oil; [aK 116.935 (c 0.486，CHCI3)； Rf= 0.13 (pure diethyl ether); IR (thin 
film) 3616, 2982, 2923，2853，1737，1696, 1648, 1540，1519，1458，1377，1238, 1081， 
1024 cm-i; 'H NMR 6 1.46 (3H, s), 1.47 (3H, s), 2.67-2.69 (5H, m), 3.63 ( l H , t , y = 
5.7 Hz), 4.18 (IH, dd, J= 5.4, 2.4 Hz), 4.45-4.51 (2H, m), 4.69 (IH, d, 11.7 Hz), 
4.84 ( lH,d, J = 9.9 Hz), 4.97 (IH, d, J = 11.7 Hz), 7.33-7.38 (5H, m); " c NMR 5 
27.1，27.2，29.8，27.5, 68.9，75.0, 77.3，77.6，80.6，110.6，128.2，128.4，129.0，138.8， 
193.4, 198.5; MS (ESI) m/z (relative intensity) 356 ([M+Na]+，100); HRMS (ESI) 
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x - r a y c r y s t a l l o g r a p h i c structure and data of Isoxazolidine 88 
Table 1 . C r y s t a l data a n d structure refinement for p . 
Identification code hmxylSb 
Empirical formula C17 H23 N 04 
Formula w e i g h t 305.36 
Temperature 293(2) K 
W a v e l e n g t h 0.71073 A 
Crystal s y s t e m , space group M o n o c l i n i c , P2(1) 
Unit c e l l d i m e n s i o n s a = 7.7648(15) A alpha = 90 d e g . 
b = 21.696(4) A b e t a = 90.117(4) d e g . 
c = 9.6817(19) A g a m m a = 90 d e g . 
V o l u m e 1631.0(5) 
Z, C a l c u l a t e d d e n s i t y 4, 1.244 Mg/in^3 
A b s o r p t i o n c o e f f i c i e n t 0.088 mm'^-l 
F(OOO) 656 
Crystal size 0.40 x 0.30 x 0.20 ram 
Theta range for d a t a c o l l e c t i o n 1.88 to 28.01 d e g . 
Limiting indices -10<=h<=9, - 2 4 < = k < = 2 8 , -12<=1<=12 
Reflections c o l l e c t e d / u n i q u e 10908 / 6122 [R(int) = 0.0322] 
Completeness to t h e t a = 28.01 99.0 % 
A b s o r p t i o n c o r r e c t i o n SADABS 
M a x . a n d m i n . t r a n s m i s s i o n 1.0000 and 0.562954 
R e f i n e m e n t m e t h o d Full-matrix l e a s t - s q u a r e s on F'^Z 
Data / r e s t r a i n t s / p a r a m e t e r s 6122 / 1 / 397 
G o o d n e s s - o f - f i t on 1.008 
Final R indices [I>2sigma(I)] R1 = 0.0447, wR2 = 0.1038 
R indices (all data) R1 = 0.0840, wR2 = 0.1210 
A b s o l u t e structure p a r a m e t e r 0.4(12) 
Largest d i f f . p e a k a n d h o l e 0.184 and -0.128 e . A ^ - 3 
Table 2 . A t o m i c coordinates ( x l O M ) and e q u i v a l e n t i s o t r o p i c 
d i s p l a c e m e n t p a r a m e t e r s (A''2 x 10*3) for p . 
D(eq) is d e f i n e d as one third of the trace of the o r t h o g o n a l i z e d 
Uij t e n s o r . 
* y 2 U(eq) 
. N ( l ) -931(3) 4936(1) 7618(2) 48(1) 
N(l') 14068(3) 9005(1) 7378(2) 49(1) 
0(1) -2104(2) 4516(1) 6869(3) 76(1) 
0 ( 1’） 1 2 8 9 9 ( 2 ) 9 4 2 9 ( 1 ) 8 1 1 8 ( 3 ) 7 5 ( 1 ) 
0 ( 2 M 19327(2) 9370(1) 8403(2) 59(1) 
0(2) 4322(2) 4574(1) 6598(2) 59(1) 
0(3) 1896(2) 2953(1) 7528(2) 56(1) 
0(3') 16896(2) 10988(1) 7460(2) 57(1) 
0(4') 19591(2) 10584(1) 7046(2) 59(1) 
0(4) 4592(2) 3360(1) 7951(2) 58(1) 
C(l') 13945(4) 8434(1) 8154(3) 60(1) 
C(l) -1069(4) 5509(1) 6849(3) 61(1) 
C(2) -2731(4) 5838(1) 7070(3) 47(1) 
C(2') 12269(4) 8107(1) 7931(3) 46(1) 
C(3) -3699(5) 6039(2) 5983(4) 75(1) 
C(3') 11302(5) 7912(2) 9034(4) 76(1) 
C(4) -5213(6) 6353(2) 6203(7) 118(2) 
C(4') 9784(6) 7598(2) 8825(7) 118(2) 
C(5) -5785(6) 6457(2) 7513(8) 119(2) 
C(5') 9215(6) 7484(2) 7512(8) 118(2) 
C(6) -4842(5) 6251(2) 8605(5) 92(1) 
C ( 6 M 10155(5) 7690(2) 6412(5) 90(1) 
C(7) -3326(4) 5948(2) 8389(4) 66(1) 
C(7') 11676(4) 7993(2) 6630(4) 67(1) 
C(8') 13607(4) 10038(2) 8085(4) 62(1) 
C(8) -1391(4) 3904(2) 6905(4) 64(1) 
C(9) 258(3) 3956(1) 7713(3) 44(1) 
15269(3) 9986(1) 7275(3) 45(1) 
C(IO') 15729(3) 9317(1) 7587(3) 42(1) 
C(10) 719(3) 4631(1) 7410(3) 41(1) 
C(ll') 17203(3) 9078(1) 6725(3) 51(1) 
C(ll) 2205(3) 4863(1) 8276(3) 52(1) 
C(12i) 18808(3) 9469(1) 7022(3) 49(1) 
C(12) 3807(3) 4476(1) 7980(3) 49(1) 
C(13) 3301(3) 3810(1) 8225(3) 45(1) 
C(13') 18306(3) 10134(1) 6770(3) 44(1) 
C(14') 16851(3) 10337(1) 7676(3) 43(1) 
C(14) 1850(3) 3603(1) 7318(3) 43(1) 
C(15,) 18709(4) 11137(2) 7468(3) 57(1) 
C(15) 3705(4) 2811(2) 7523(3) 56(1) 
C(16«) 19293(5) 11288(2) 8923(4) 85(1) 
C(16) 4294(5) 2655(2) 6079(4) 86(1) 
C(17) 4041(5) 2309(2) 8553(5) 94(1) 
C(17') 19028(5) 11636(2) 6437(5) 95(1) 
Table 3 . Bond lengths [A] and angles [deg] for p . 
N(l)-C(l) 1.453(4) 
N ( l ) - C ( 1 0 ) 1.457(3) 
N ( l ) - 0 ( 1 ) 1.477(3) 
N(1')-C(1') 1.451(4) 
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C ( 1 7 ) - C ( 1 5 ) - C { 1 6 ) 113.6(3) 
S y m m e t r y t r a n s f o r m a t i o n s u s e d to g e n e r a t e e q u i v a l e n t atoms: 
T a b l e 4 . A n i s o t r o p i c d i s p l a c e m e n t p a r a m e t e r s (A^2 x 10^3) for p . 
The a n i s o t r o p i c d i s p l a c e m e n t factor e x p o n e n t t a k e s t h e form- • 
-2 pi^2 [ D l l + ... + 2 h k a* b* D12 ] 
U l l U22 U33 D 2 3 0 1 3 012 
N(l) 34(1) 42(1) 67(1) 3(1) 4(1) 1 ⑴ 
N(l') 37(1) 45(2) 65(1) 5(1) -3 1 0 1 
0(1) 36(1) 58(2) 133(2) -3(1) - 1 4 ( 1 ) 3 1 
O(l') 34(1) 56(1) 137(2) -3(1) 18(1) Ofl 
0(21) 31(1) 71(1) 76(1) 16(1) 0(1) 6 1 
0(2) 32(1) 73(1) 71(1) 16(1) 1(1) -6 1 
0(3) 38(1) 38(1) 92(1) - 1 ( 1 ) io(l) 0 1 
0 ( 3 ' ) 3 9 ( 1 ) 3 9 ( 1 ) 9 3 ( 1 ) 2 ( 1 ) - 5 ( 1 ) - i n 
0(4') 36(1) 54(1) 86(1) 4(1) 5(1) -6 1 
0(4) 34(1) 54(1) 85(1) 3(1) _3(l) 4(1 
C(l') 53(2) 55(2) 72(2) 15(2) - 9 { 1 ) - 5 ( 1 
C(l) 56(2) 56(2) 70(2) 17(2) 14(2) 6(2) 
C(2) 42(2) 35(2) 64(2) 7(1) -2(1) - 3 1 
C(2') 41(2) 32(2) 67(2) 4(1) 4(1) 2(1) 
C(3) 67(2) 72(2) 86(2) 27(2) - 1 2 ( 2 ) -7 2 
C(3') 70(2) 74(2) 86(2) 30(2) 18(2) 1 3 ⑵ 
C ⑷ 59(3) 102 (4) 192(6) 83(4) - 2 6 ( 3 ) 5(2 
C(4i) 60(3) 97(4) 198(6) 84(4) 32(3) -1(2) 
C(5) 60(3) 42(2) 256(8) 26(3) 13(4) 9(2) 
C(5') 63(3) 43(2) 247(7) 24(3) - 1 2 ( 4 ) -12(2) 
C(6) 66(3) 67(3) 141(4) - 4 0 ( 3 ) 28(3) -7(2) 
C(6') 67(3) 66(3) 137(4) -37(2) - 2 7 ( 2 ) 8(2) 
49(2) 75(2) 76(2) -16(2) -2(2) -4 2 
C{7') 52(2) 72(2) 75(2) -13(2) 4(2) 5(2 
C(8') 29(1) 53(2) 104(2) -6(2) 1(2) 2 1 
C(8) 34(2) 59(2) 101(2) -5(2) - 2 ( 2 ) - 2 ( 1 
C(9) 33(1) 43(2) 56(2) 2(1) 7(1) 0 1 
C(9') 33(1) 45(2) 56(2) 1 ( 1 ) - 3 � 3 1 
C(IO') 34(1) 42(2) 50(2) 0(1) _3(l) 0 1 
C(10) 32(1) 41(2) 51(2) 1(1) 3(1) 1 1 
C(ll') 45(2) 47(2) 63(2) - 7 ( 1 ) 4 ( 1 5 ； 
C(ll) 49(2) 45(2) 63(2) - 6 ( 1 ) -4 Q ) - 3 1 
C(12') 36(1) 53(2) 59(2) _1(1) n m 5 T 
C(12) 34(1) 55(2) 57(2) -2(1) - 1 0 ( 1 -8 1 
C(13) 34(1) 50(2) 50(2) 4(1) -2(1) 3 1 
C(13') 36(1) 48(2) 49(2) 1(1) 0(1 -3 1 
C(14') 34(1) 38(2) 57(2) 0(1) - 3 ( 1 4 ； 
C(14) 31(1) 42(2) 57(2) 0(1) 4 1 -2 ( 
C(15') 34(2) 50(2) 86(2) -1(2) - 4 ( 1 -5 1 
C(15) 37(2) 47(2) 84(2) - 1 ( 2 ) 8(1 6 1 
C(16') 65(2) 85(3) 105(3) -24(2) - 1 5 ( 2 ) -19 2 
C(16) 62(2) 93(3) 104(3) -26(2) 13(2) 19(2 
C(17) 58(2) 69(3) 155(4) 42(2) 4(2) 15 2 
C(17') 63(2) 69(3) 151(4) 40(2) - 6 ( 2 ) - 1 4 ( 2 
T a b l e 5 . H y d r o g e n c o o r d i n a t e s ( x l O M ) a n d i s o t r o p i c 
d i s p l a c e m e n t p a r a m e t e r s x 10^3) for p . 
* y Z D(eq) 
H ( 2 ' A ) 20382 9375 8450 88 
H ( 2 A ) 5376 4565 6550 88 
H ( l ' A ) 14078 8524 9130 72 
H ( l ' B ) 14881 8164 7884 72 
H(1A) - 9 4 3 5 4 2 1 5872 73 
H ( 1 B ) - 1 3 0 5 7 7 9 7119 73 
H ( 3 A ) - 3 3 3 3 5963 5084 90 
H ( 3 ' A ) 11676 7992 9929 92 
H(4A) - 5 8 5 1 6495 5454 141 
H ( 4 ' A ) 9144 7 4 6 3 9578 142 
H(5A) - 6 8 1 2 6667 7659 143 
H ( 5 ' A ) 8197 7267 7367 141 
H(6A) - 5 2 3 1 6317 9501 110 
H ( 6 ' A ) 9760 7625 5517 108 
H(7A) -2684 5814 9143 80 
H ( 7 . A ) 12319 8123 5875 80 
H ( 8 ' A ) 13832 10185 9014 75 
H ( 8 ' B ) 12818 1 0 3 2 0 7635 75 
H(8A) - 1 1 6 6 3757 5977 77 
H(8B) - 2 1 7 9 3 6 2 1 7353 77 
H ( 9 A ) 26 3 9 0 3 8700 53 
H ( 9 ' A ) 15040 10037 6286 53 
H ( I O A ) 1 6 0 4 8 9 2 8 5 8 5 6 5 5 0 
H ( I O B ) 1033 4666 6434 50 
H ( l l A ) 16909 9102 5752 62 
H ( l l B ) 17428 8650 6952 62 
H ( l l C ) 1914 4835 9248 63 
H ( l l D ) 2 4 3 1 5 2 9 2 8059 63 
H ( 1 2 A ) 19739 9351 6393 59 
H ( 1 2 B ) 4740 4593 8610 58 
H ( 1 3 A ) 2 9 4 1 3767 9190 54 
H ( 1 3 B ) 17944 1 0 1 7 6 5804 53 
H ( 1 4 A ) 17137 10247 8641 51 
H ( 1 4 B ) 2 1 3 6 3694 6354 52 
H ( 1 6 A ) 19019 10950 9525 128 
H ( 1 6 B ) 18715 11653 9237 128 
H ( 1 6 C ) 2 0 5 1 5 1 1 3 5 6 8930 128 
H ( 1 6 D ) 4046 2994 5473 129 
H ( 1 6 E ) 3698 2294 5761 129 
H ( 1 6 F ) 5511 2 5 7 7 6085 129 
H ( 1 7 A ) 3638 2 4 3 6 9445 1 4 1 
H ( 1 7 B ) 5255 2 2 2 8 8598 1 4 1 
H ( 1 7 C ) 3444 1942 8274 1 4 1 
H ( 1 7 D ) 18606 11508 5549 142 
H ( 1 7 E ) 2 0 2 4 1 1 1 7 1 5 6380 142 
H ( 1 7 F ) 18440 12004 6719 142 
I 

x - r a y c r y s t a l l o g r a p h i c structure and data of Isoxazolidine 94 
Table 1. C r y s t a l data and structure refinement for p . 
Identification code hmxyl3a 
Empirical formula Cll HI9 N 04 
Formula w e i g h t 229.27 
Temperature 293(2) K 
W a v e l e n g t h 0.71073 A 
Crystal s y s t e m , space group O r t h o r h o m b i c , P2(1)2(1)2(1) 
Unit cell dimensions a = 8.2247(16) A alpha = 90 d e g . 
b = 11.198 (2) A beta = 90 d e g . 
c = 13.532(3) A gamma = 90 d e g . 
Volume 1246.2(4) 
Z, C a l c u l a t e d density 4, 1.222 M g / m ^ 3 
A b s o r p t i o n coefficient 0.092 mm'^-l 
F(OOO) 496 
Crystal size 0.30 x 0.20 x 0.20 ram 
Theta range for data collection 2.36 to 24.99 d e g . 
Limiting indices 0<=h<=9, 0 < = k < = 1 3 , 0<=1<=16 
R e f l e c t i o n s c o l l e c t e d / unique 1281 / 1281 [R(int) = 0.0000] 
C o m p l e t e n e s s to theta = 24.99 100.0 % 
A b s o r p t i o n correction E m p i r i c a l 
M a x . and m i n . transmission 1.000 and 0.92463 
R e f i n e m e n t m e t h o d F u l l - m a t r i x least-squares on 
Data / restraints / p a r a m e t e r s 1281 / 0 / 146 
G o o d n e s s - o f - f i t on 厂 2 1.060 
Final R indices [I>2sigma(I)] R1 = 0.0488, wR2 = 0.1199 
R indices (all data) R1 = 0.1118, wR2 = 0.1421 
A b s o l u t e structure p a r a m e t e r -6(3) 
E x t i n c t i o n coefficient 0.013(3) 
Largest d i f f . p e a k a n d hole 0.196 and - 0 . 1 6 1 e.h^-3 
Table 2 . A t o m i c c o o r d i n a t e s ( x 10^4) and e q u i v a l e n t i s o t r o p i c 
d i s p l a c e m e n t p a r a m e t e r s (A'^2 x 10^3) for p . 
U(eq) is d e f i n e d as one t h i r d of the trace of t h e o r t h o g o n a l i z e d 
Uij t e n s o r . 
* y z U(eq) 
N(l) - 3 2 7 6 ( 5 ) 3369(3) 3377(3) 50(1) 
0(1) 702(4) 5727(3) 4067(3) 59(1) 
0(2) 1863(4) 4183(3) 4961(2) 57(1) 
0(3) 1355(4) 1590(3) 4471(2) 59(1) 
0 ( 4 ) - 3 8 9 5 ( 4 ) 4 4 8 9 ( 3 ) 2 9 3 4 ( 3 ) 7 0 ( 1 ) 
C(l) 1839(7) 5474(4) 4858(4) 55(1) 
C(2) 1238(9) 5990(5) 5816(4) 90(2) 
C(3) 3476(6) 5917(5) 4563(4) 78(2) 
C(4) - 2 2 3 ( 5 ) 4654(4) 3934(3) 46(1) 
C(5) 1028(6) 3721(4) 4134(3) 46(1) 
C(6) 208(6) 2532(4) 4275(3) 45(1) 
C(7) - 6 5 3 ( 6 ) 2243(4) 3312(4) 53(1) 
C ( 8 ) - 1 7 0 8 ( 6 ) 3 2 5 1 ( 4 ) 2 8 7 3 ( 3 ) 4 9 ( 1 ) 
C(9) - 1 0 2 3 ( 6 ) 4522(4) 2946(3) 51(1) 
C(10) - 2 5 6 8 ( 7 ) 5279(5) 2836(5) 67(2) 
C(ll) - 4 4 5 8 ( 7 ) 2477(4) 3066(4) 63(2) 
T a b l e 3 . B o n d l e n g t h s [A] a n d a n g l e s [deg] for p . 
N ( L ) - C ( L L ) 1 . 4 5 6 ( 6 ) 
N � - C ( 8 ) 1 . 4 6 4 ( 6 ) 
N ( l ) - 0 ⑷ 1.479(5) 
0 ( 1 ) - C ( 4 ) 1.433(5) 
0 ( 1 ) - C ( 1 ) 1 . 4 5 0 ( 6 ) 
0 ( 2 ) - C ( 5 ) 1.411(5) 
0 ( 2 ) - C ( l ) 1.452(5) 
0 ( 3 ) - C ( 6 ) 1.440(5) 
0 ( 4 ) - C ( 1 0 ) 1.411(6) 
C ( l ) - C ( 3 ) 1.489(7) 
C ( l ) - C ( 2 ) 1.503(7) 
C ( 4 ) - C ( 5 ) 1.491(6) 
C { 4 ) - C ( 9 ) 1.498(6) 
C ( 5 ) - C ( 6 ) 1.505(6) 
C ( 6 ) - C { 7 ) 1.518(6) 
C ( 7 ) - C ( 8 ) 1.543(6) 
C ( 8 ) - C ( 9 ) 1.533(7) 
C ( 9 ) - C ( 1 0 ) 1.534(7) 
C ( l l ) - N ( l ) - C ( 8 ) 113.0(4) 
C ( l l ) - N ( l ) - 0 ( 4 ) 103.6(3) 
C ( 8 ) - N ( l ) - 0 ( 4 ) 101.0(3) 
C ( 4 ) - 0 { 1 ) - C ( l ) 105.7(3) 
C ( 5 ) - 0 ( 2 ) - C ( l ) 106.4(4) 
C ( 1 0 ) - 0 ( 4 ) - N ( l ) 107.7(3) 
0 ( l ) - C ( l ) - 0 ( 2 ) 105.9(4) 
0 ( 1 ) - C ( 1 ) - C ( 3 ) 108.7(4) 
0 ( 2 ) - C ( l ) - C ( 3 ) 110.2(5) 
0 ( 1 ) - C ( 1 ) - C { 2 ) 110.4(5) 
0 ( 2 ) - C ( l ) - C ( 2 ) 1 0 7 . 7 ( 4 ) 
C ( 3 ) - C ( l ) - C ( 2 ) 1 1 3 . 6 ( 5 ) 
0 ( 1 ) - C ( 4 ) - C ( 5 ) 1 0 1 . 5 ( 3 ) 
0 ( 1 ) - C ( 4 ) - C ( 9 ) 1 1 5 . 4 ( 4 ) 
C ( 5 ) - C ( 4 ) - C ( 9 ) 1 1 3 . 3 ( 4 ) 
0 ( 2 ) - C ( 5 ) - C ( 4 ) 1 0 2 . 9 ( 4 ) 
0 ( 2 ) - C ( 5 ) - C ( 6 ) 1 1 6 . 3 ( 4 ) 
C ( 4 ) - C ( 5 ) - C { 6 ) 1 0 9 . 5 ( 4 ) 
0 ( 3 ) - C ( 6 ) - C ( 5 ) 1 1 2 . 2 ( 4 ) 
0 ( 3 ) - C ( 6 ) - C ( 7 ) 1 0 7 . 9 ( 3 ) 
C ( 5 ) - C ( 6 ) - C ( 7 ) 1 0 6 . 8 ( 4 ) 
C ( 6 ) - C ( 7 ) - C ( 8 ) 1 1 5 . 9 ( 4 ) 
N ( l ) - C ( 8 ) - C ( 9 ) 1 0 2 . 1 ( 4 ) 
N ( l ) - C ( 8 ) - C ( 7 ) 1 1 2 . 5 ( 4 ) 
C ( 9 ) - C ( 8 ) - C ( 7 ) 1 1 6 . 6 ( 4 ) 
C ( 4 ) - C ( 9 ) - C { 8 ) 1 0 8 . 1 ( 4 ) 
C ( 4 ) - C ( 9 ) - C ( 1 0 ) 1 1 3 . 3 ( 4 ) 
C ( 8 ) - C ( 9 ) - C ( 1 0 ) 1 0 1 . 7 ( 4 ) 
0 ( 4 ) - C ( 1 0 ) - C ( 9 ) 1 0 6 . 6 ( 4 ) 
S y m m e t r y t r a n s f o r m a t i o n s u s e d t o g e n e r a t e e q u i v a l e n t a t o m s : 
T a b l e 4 . A n i s o t r o p i c d i s p l a c e m e n t p a r a m e t e r s x 1 0 * 3 ) f o r p . 
T h e a n i s o t r o p i c d i s p l a c e m e n t f a c t o r e x p o n e n t t a k e s t h e form- • 
-2 p i - 2 [ h - 2 a * - 2 U l l + ... + 2 h k a* b * U 1 2 ] 
O i l U 2 2 U 3 3 U 2 3 U 1 3 U 1 2 
N ( l ) 4 6 ( 2 ) 5 3 ( 2 ) 5 1 ( 2 ) 1 2 ( 2 ) 0 ( 2 ) 3(21 
0 ( 1 ) 6 1 ( 2 ) 4 5 ( 2 ) 7 1 ( 2 ) 9(2) - 5 ( 2 ) - 3 ( 2 
0 ( 2 ) 6 2 ( 2 ) 5 4 ( 2 ) 57(2) 6(2) - 1 2 ( 2 ) - 6 ( 2 
0 ( 3 ) 6 2 ( 2 ) 4 3 ( 2 ) 7 3 ( 2 ) 5 ( 2 ) 0 ( 2 ) 1 4 ( 2 } 
0 ( 4 ) 5 2 ( 2 ) 6 5 ( 2 ) 92(3) 1 9 ( 2 ) 1 ( 2 ) 14(21 
C ( l ) 6 0 ( 3 ) 4 6 ( 3 ) 5 9 ( 3 ) 0 ( 2 ) - 2 ( 3 ) - 6 ( 3 ) 
C ( 2 ) 1 1 6 ( 5 ) 7 8 ( 4 ) 7 7 ( 4 ) - 1 3 ( 3 ) 9 ( 4 ) 9 4 
C ( 3 ) 6 1 ( 4 ) 8 4 ( 4 ) 8 8 ( 4 ) 6(3) - 7 ( 3 ) - 1 2 ( 4 
C ( 4 ) 4 9 ( 3 ) 3 3 ( 2 ) 5 5 ( 3 ) 9(2) 2 ( 2 ) 0 2 
C ( 5 ) 3 9 ( 3 ) 5 8 ( 3 ) 4 2 ( 3 ) 3 ( 2 ) 3 ( 2 ) 0 2 
C ( 6 ) 4 9 ( 3 ) 3 6 ( 2 ) 4 9 ( 3 ) 5 ( 2 ) 3 ( 2 ) 7 2 
C ( 7 ) 5 3 ( 3 ) 5 1 ( 3 ) 5 4 ( 3 ) - 3 ( 2 ) 6(3) 12 3 
C ( 8 ) 5 5 ( 3 ) 5 1 ( 3 ) 4 2 ( 2 ) 4(2) 0 ( 3 ) 10 3 
C ( 9 ) 5 5 ( 3 ) 5 0 ( 3 ) 4 9 ( 3 ) 1 6 ( 2 ) 1(3) 4 3 
C ( 1 0 ) 5 9 ( 3 ) 5 7 ( 3 ) 8 5 ( 4 ) 1 7 ( 3 ) - 1 0 3 - 3 3 
C ( l l ) 5 8 ( 3 ) 7 0 ( 4 ) 6 2 ( 3 ) 6(3) - 1 1 ( 3 ) - 1 2 ( 3 ) 
T a b l e 5 . H y d r o g e n c o o r d i n a t e s ( x 1 0 " 4 ) a n d i s o t r o p i c 
d i s p l a c e m e n t p a r a m e t e r s (八八2 x 10八3) f o r p . 
X y z U{eq) 
H(3A) 866 960 4553 89 
H(2A) 184 5669 5965 135 
H(2B) 1164 6843 5759 135 
H(2C) 1981 5789 6337 135 
H(3B) 3789 5555 3949 117 
H(3C) 4254 5713 5065 117 
H(3D) 3442 6769 4486 117 
H(4A) - 1 0 5 8 4613 4449 55 
H(5A) 1776 3673 3572 56 
H{6A) -585 2582 4814 54 
H(7A) - 1 3 4 0 1551 3419 63 
H(7B) 161 2022 2827 63 
H(8A) - 1 9 1 2 3 0 7 1 2176 59 
H(9A) -255 4683 2409 61 
H ( I O A ) - 2 6 0 8 5 8 8 9 3 3 4 5 80 
H ( I O B ) - 2 5 9 1 5665 2195 80 
H ( l l A ) - 4 1 5 3 1711 3325 95 
H ( l l B ) - 4 4 8 6 2 4 4 1 2357 95 
H ( l l C ) -5514 2690 3311 95 
y 
x - r a y c r y s t a l l o g r a p h i c s t r u c t u r e a n d d a t a of I s o x a z o l i d i n e 120 
T a b l e 1 . C r y s t a l d a t a a n d s t r u c t u r e r e f i n e m e n t for p . 
I d e n t i f i c a t i o n c o d e h m x y S O a 
E m p i r i c a l f o r m u l a C25 H29 N 06 
F o r m u l a w e i g h t 439.49 
T e m p e r a t u r e 293(2) K 
W a v e l e n g t h 0.71073 A 
C r y s t a l s y s t e m , space g r o u p M o n o c l i n i c , P2(1) 
U n i t c e l l d i m e n s i o n s a = 9.249(3) A a l p h a = 90 d e g . 
b = 10.176(3) A b e t a = 1 0 7 . 9 5 7 ( 6 ) d e g . 
c = 12.988(3) A g a m m a = 90 d e g . 
V o l u m e 1162.9(6) 
Z, C a l c u l a t e d d e n s i t y 2 , 1.255 Mg/m'^3 
A b s o r p t i o n c o e f f i c i e n t 0.089 m m ^ - l 
F(OOO) 468 
C r y s t a l size 0.50 x 0.40 x 0.30 m m 
T h e t a r a n g e for d a t a c o l l e c t i o n 1.65 to 27.98 d e g . 
L i m i t i n g i n d i c e s - 1 2 < = h < = l l , - 1 3 < = k < = 1 3 , - 1 7 < = 1 < = 1 4 
R e f l e c t i o n s c o l l e c t e d / u n i q u e 7969 / 4956 [R(int) = 0 . 0 2 7 2 ] 
C o m p l e t e n e s s to t h e t a = 27.98 99.9 % 
A b s o r p t i o n c o r r e c t i o n SADABS 
M a x . a n d m i n . t r a n s m i s s i o n 1.000 a n d 0 . 6 4 0 6 5 8 
R e f i n e m e n t m e t h o d F u l l - m a t r i x l e a s t - s q u a r e s on 
Data / r e s t r a i n t s / p a r a m e t e r s 4956 / 1 / 289 
G o o d n e s s - o f - f i t o n F'^2 0.990 
F i n a l R i n d i c e s [I>2sigma(I)] R1 = 0 . 0 4 9 1 , w R 2 = 0.1184 
R i n d i c e s (all d a t a ) R1 = 0 . 1 1 2 2 , w R 2 = 0 . 1 5 3 1 
A b s o l u t e s t r u c t u r e p a r a m e t e r - 0 . 3 ( 1 4 ) 
L a r g e s t d i f f . p e a k a n d h o l e 0.305 a n d - 0 . 2 0 2 e.A'^-S 
T a b l e 2 . A t o m i c c o o r d i n a t e s ( x 10八4) a n d e q u i v a l e n t i s o t r o p i c 
d i s p l a c e m e n t p a r a m e t e r s (A八2 x 10八3) for p . 
U ( e q ) is d e f i n e d a s o n e t h i r d o f t h e t r a c e of t h e o r t h o g o n a l ! z e d 
U i j t e n s o r . 
* y z a ( e q ) 
N ( l ) 9 2 3 5 ( 3 ) 8 9 2 2 ( 3 ) 9 6 3 0 ( 2 ) 5 3 ( 1 ) 
0 ⑴ 8 0 5 3 ( 3 ) 7 4 3 2 ( 2 ) 6 0 4 8 ( 2 ) 7 0 ( 1 ) 
0 ( 2 ) 9 6 1 0 ( 2 ) 7 9 0 3 ( 2 ) 8 9 5 9 ( 2 ) 5 5 ( 1 ) 
0 ( 3 ) 4 7 3 8 ( 2 ) 7 2 4 7 ( 2 ) 8 1 4 8 ( 2 ) 6 5 ( 1 ) 
0 ( 4 ) 5 3 8 9 ( 3 ) 6 2 2 3 ( 3 ) 9 7 4 2 ( 2 ) 9 1 ( 1 ) 
0 ( 5 ) 5 7 5 5 ( 3 ) 6 2 4 1 ( 2 ) 6 6 8 0 ( 2 ) 6 6 ( 1 ) 
0 ( 6 ) 3 8 2 9 ( 3 ) 7 3 5 6 ( 3 ) 5 5 2 8 ( 2 ) 9 3 ( 1 ) 
C ( l ) 9 2 6 4 ( 6 ) 6 8 3 1 ( 7 ) 5 7 6 8 ( 4 ) 1 2 2 ( 2 ) 
C ( 2 ) 8 7 0 1 ( 4 ) 6 4 4 8 ( 4 ) 4 6 0 6 ( 3 ) 6 6 ( 1 ) 
C ( 3 ) 8 0 1 5 ( 5 ) 5 2 8 9 ( 5 ) 4 2 9 7 ( 4 ) 8 8 ( 1 ) 
C ( 4 ) 7 4 8 1 ( 5 ) 4 9 0 3 ( 5 ) 3 3 0 3 ( 4 ) 9 4 ( 1 ) 
C ( 5 ) 7 6 2 4 ( 5 ) 5 6 5 5 ( 6 ) 2 5 2 8 ( 4 ) 8 4 ( 1 ) 
C ( 6 ) 8 3 1 5 ( 5 ) 6 8 5 9 ( 6 ) 2 6 8 1 ( 4 ) 9 8 ( 2 ) 
C ( 7 ) 8 9 1 3 ( 5 ) 7 3 0 4 ( 5 ) 3 8 0 9 ( 5 ) 1 0 1 ( 1 ) 
C ( 8 ) 8 1 1 7 ( 4 ) 7 3 3 8 ( 3 ) 7 1 5 5 ( 2 ) 5 8 ( 1 ) 
C ( 9 ) 9 2 0 1 ( 4 ) 8 3 5 0 ( 3 ) 7 8 4 4 ( 2 ) 5 6 ( 1 ) 
C ( 1 0 ) 8 5 3 5 ( 4 ) 9 7 2 0 ( 3 ) 7 8 3 3 ( 2 ) 5 7 ( 1 ) 
C ( l l ) 8 0 3 5 ( 3 ) 9 6 6 9 ( 3 ) 8 8 4 7 ( 3 ) 5 6 ( 1 ) 
C ( 1 2 ) 6 4 9 4 ( 4 ) 9 0 3 4 ( 3 ) 8 6 8 3 ( 3 ) 5 8 ( 1 ) 
C ( 1 3 ) 6 2 9 6 ( 3 ) 7 6 1 8 ( 3 ) 8274《2) 5 4 ( 1 ) 
C ( 1 4 ) 6 4 8 1 ( 4 ) 7 4 4 6 ( 3 ) 7 1 5 8 ( 2 ) 5 4 ( 1 ) 
C ( 1 5 ) 1 0 6 2 3 ( 4 ) 9 6 9 6 ( 3 ) 1 0 0 9 7 ( 3 ) 6 1 ( 1 ) 
C ( 1 6 ) 1 1 7 7 9 ( 4 ) 8 9 4 4 ( 3 ) 1 0 9 7 4 ( 2 ) 5 4 ( 1 ) 
C《17) 1 1 5 0 9 ( 4 ) 8 6 4 5 ( 3 ) 1 1 9 2 9 ( 3 ) 7 0 ( 1 ) 
C ( 1 8 ) 1 2 5 7 2 ( 6 ) 7 9 8 6 ( 4 ) 1 2 7 5 5 ( 3 ) 8 2 ( 1 ) 
C ( 1 9 ) 1 3 9 4 0 ( 5 ) 7 5 9 8 ( 4 ) 1 2 6 0 5 ( 4 ) 9 1 ( 1 ) 
C ( 2 0 ) 1 4 2 1 5 ( 5 ) 7 8 7 4 ( 5 ) 1 1 6 6 9 ( 4 ) 8 9 ( 1 ) 
C ( 2 1 ) 1 3 1 3 8 ( 4 ) 8 5 3 9 ( 4 ) 1 0 8 4 6 ( 3 ) 7 3 ( 1 ) 
C ( 2 2 ) 4 4 3 7 ( 4 ) 6 3 4 1 ( 4 ) 5 8 7 5 ( 3 ) 7 1 ( 1 ) 
C ( 2 3 ) 3 8 4 8 ( 6 ) 5 0 1 5 ( 5 ) 5 4 8 1 ( 4 ) 1 1 2 ( 2 ) 
C ( 2 4 ) 4 4 4 4 ( 4 ) 6 4 9 9 ( 4 ) 8 9 1 1 ( 3 ) 6 2 ( 1 ) 
C ( 2 5 ) 2 8 2 9 ( 5 ) 6 0 7 1 ( 5 ) 8 5 7 5 ( 3 ) 9 0 ( 1 ) 
T a b l e 3 . B o n d l e n g t h s [A] a n d a n g l e s [deg] f o r p . 
N ( 1 ) - 0 ( 2 ) 1 . 4 6 3 ( 3 ) 
N ( l ) - C ( l l ) 1 . 4 6 6 ( 4 ) 
N ( 1 ) - C ( 1 5 ) 1 . 4 6 8 ( 4 ) 
0 ( 1 ) - C ( 1 ) 1 . 4 1 8 ( 5 ) 
0 ( 1 ) - C ( 8 ) 1 . 4 2 4 ( 4 ) 
0 ( 2 ) - C ( 9 ) 1 . 4 5 3 ( 4 ) 
0 ( 3 ) - C ( 2 4 ) 1 . 3 4 2 ( 4 ) 
0 ( 3 ) - C ( 1 3 ) 1 . 4 5 0 ( 4 ) 
0 ( 4 ) - C ( 2 4 ) 1 . 1 9 4 ( 4 ) 
0 ( 5 ) - C ( 2 2 ) 1 . 3 4 3 ( 4 ) 
0 ( 5 ) - C ( 1 4 ) 1 . 4 4 3 ( 4 ) 
0 ( 6 ) - C ( 2 2 ) 1 . 1 9 6 ( 4 ) 
C ( l ) - C ( 2 ) 1 . 4 8 9 ( 5 ) 
C ( 2 ) - C ( 3 ) 1 . 3 4 1 ( 6 ) 
C ( 2 ) - C ( 7 ) 1 . 4 1 3 ( 6 ) 


























⑷ S-9IT (9)3-(Z.)0-(2)D 






























C { 1 6 ) - C ( 2 1 ) - C ( 2 0 ) 121.1(4) 
0 ( 6 ) - C ( 2 2 ) - 0 ( 5 ) 124.6(3) 
0 ( 6 ) - C ( 2 2 ) - C { 2 3 ) 125.1(3) 
0 ( 5 ) - C ( 2 2 ) - C ( 2 3 ) 110.3(3) 
0 ( 4 ) - C ( 2 4 ) - 0 { 3 ) 122.9(3) 
0 ( 4 ) - C ( 2 4 ) - C ( 2 5 ) 125.8(3) 
0 ( 3 ) - C ( 2 4 ) - C { 2 5 ) 111.3(3) 
S y m m e t r y t r a n s f o r m a t i o n s u s e d to g e n e r a t e e q u i v a l e n t atoms: 
Table 4 . A n i s o t r o p i c d i s p l a c e m e n t p a r a m e t e r s (A^2 x 10八3) for p . 
The a n i s o t r o p i c d i s p l a c e m e n t f a c t o r e x p o n e n t takes the form- • 
-2 p i " 2 [ h - 2 a * - 2 Ull + ... + 2 h k a* b* U12 ] 
Ull U22 U33 U 2 3 U 1 3 U 1 2 
N(l) 57(2) 46(1) 47(1) -8(1) 2(1) 0(11 
0(1) 81(2) 77(2) 48(1) -6(1) 14(1) 18 l 
0(2) 67(1) 41(1) 48(1) -1(1) 4(1) 8(1 
0(3) 59(1) 72(2) 54(1) 16(1) 0(1) - 7 ( 1 
0(4) 83(2) 133(3) 55(1) 33(2) 17(1) 21 2 
0(5) 78(2) 45(1) 55(1) -6(1) - 8 ( 1 ) 0(1 
0(6) 107(2) 69(2) 66(2) 5(1) - 2 6 ( 1 ) 6(2) 
C(l) 99(3) 186(5) 75(3) -37(3) 17(2) 41(4) 
C(2) 59(2) 83(3) 55(2) -14(2) 16(2) 9 ⑵ 
C(3) 72(3) 85(3) 99(3) 2(3) 16(2) -4(2 
C ⑷ 73(3) 98(4) 95(3) -9(3) 5(2) 11(2) 
C(5) 66(3) 123(4) 62(2) -21(3) 18(2) 13(3) 
C(6) 85(3) 129(4) 88(3) 31(3) 41(3) 21(3) 
C(7) 71(3) 87(3) 143(4) -15(3) 31(3) - 1 4 ( 2 ) 
C(8) 75(2) 51(2) 40(2) -3(1) 6(1) 11 2 
C(9) 67(2) 51(2) 44(2) 0(1) 11(1) 4(2> 
C(10) 67(2) 42(2) 5 4 ( 2 ) 4(1) 8(2) 4(2 
C(ll) 59(2) 43(2) 57(2) -8(1) 5(1) 4(2) 
C(12) 60(2) 57(2) 51(2) -8(2) 7(1) 4 2 
C ( 1 3 ) 5 2 ( 2 ) 5 4 ( 2 ) 4 7 ( 2 ) 2 ( 1 ) 3 ( 1 ) 0 ( 1 
C(14) 69(2) 41(2) 42(2) -3(1) 0(1) 1(1 
C(15) 66(2) 49(2) 59(2) -9(2) 5(2) _12 2 
C(16) 59(2) 48(2) 47(2) -9(1) 4(1) -6 2 
C《17) 72(2) 60(2) 70(2) -9(2) 11(2) - 4 2 
C(18) 107(3) 61(2) 57(2) 2(2) -3 2 - 9 2 
C(19) 92(3) 59(2) 85(3) -2(2) - 2 7 ⑵ -1(2) 
C(20) 65(2) 85(3) 97(3) -9(3) - 2 ( 2 8 2 
C(21) 65(2) 73(2) 79(2) -12(2) 18(2) -7 2 
C(22) 82(2) 64(2) 48(2) -6(2) - 8 { 2 ) - 1 2 
C(23) 125(4) 80(3) 90(3) -18(2) - 2 7 ( 3 ) -16 3 
C(24) 71(2) 69(2) 48(2) 4(2) 19 2 8 2 
C(25) 78(3) 106(3) 84(3) 9(3) 2 3 ( 2 ) - 1 4 ! 2 ) 
T a b l e 5 . H y d r o g e n c o o r d i n a t e s ( x 10^4) a n d i s o t r o p i c 
d i s p l a c e m e n t p a r a m e t e r s (A八2 x 10^3) for p . 
X y z u(eq) 
H(1A) 9617 6060 6214 147 
H(1B) 10106 7440 5888 147 
H(3A) 7918 4723 4834 105 
H(4A) 6997 4094 3143 112 
H(5A) 7228 5352 1821 101 
H(6A) 8402 7364 2106 117 
H(7A) 9406 8108 3 9 8 9 121 
H(8A) 8493 6462 7418 70 
H ( 9 A ) 10116 8401 7617 67 
H ( I O A ) 7680 9866 7188 68 
H ( I O B ) 9 2 9 4 1 0 3 9 6 7 8 8 6 68 
H ( l l A ) 8016 10565 9120 67 
H ( 1 2 A ) 5733 9569 8176 70 
H ( 1 2 B ) 6278 9061 9368 70 
H ( 1 3 A ) 6999 7038 8797 65 
H ( 1 4 A ) 5994 8186 6698 65 
H ( 1 5 A ) 10368 10505 1 0 3 9 6 73 
H ( 1 5 B ) 11059 9925 9531 73 
H ( 1 7 A ) 10590 8 8 9 1 12024 84 
H ( 1 8 A ) 12376 7804 13401 98 
H ( 1 9 A ) 14662 7150 13152 109 
H ( 2 0 A ) 15129 7618 1 1 5 7 1 106 
H ( 2 1 A ) 13336 8713 1 0 2 0 0 88 
H ( 2 3 A ) 2912 5101 4 9 0 1 168 
H ( 2 3 B ) 3670 4526 6063 168 
H ( 2 3 C ) 4580 4561 5 2 2 5 168 
H ( 2 5 A ) 2649 5548 9138 135 
H ( 2 5 B ) 2614 5 5 6 1 7924 135 
H ( 2 5 C ) 2180 6830 8447 135 

x - r a y c r y s t a l l o g r a p h i c s t r u c t u r e a n d d a t a o f I s o x a z o l i d i n e 1 4 1 
T a b l e 1 . C r y s t a l d a t a a n d s t r u c t u r e r e f i n e m e n t for P . 
I d e n t i f i c a t i o n c o d e h m a r n l 4 
E m p i r i c a l f o r m u l a C25 H 2 9 N 0 6 
F o r m u l a w e i g h t 439.49 
T e m p e r a t u r e 293(2) K 
W a v e l e n g t h 0 . 7 1 0 7 3 A 
C r y s t a l s y s t e m , s p a c e g r o u p O r t h o r h o m b i c , P 2 ( 1 ) 2 ( 1 ) 2 ( 1 ) 
U n i t c e l l d i m e n s i o n s a = 8 . 9 6 6 0 ( 1 8 ) A a l p h a = 90 d e g . 
b = 1 2 . 4 0 0 (3) A b e t a = 90 d e g . 
c = 2 1 . 0 9 6 ( 4 ) A g a m m a = 90 d e g . 
V o l u m e 2345.4 (8)丸八3 
Z , C a l c u l a t e d d e n s i t y 4, 1.245 M g / m ^ 3 
A b s o r p t i o n c o e f f i c i e n t 0 . 0 8 9 mm'^-l 
F (OOO) 936 
C r y s t a l s i z e 0.50 x 0.20 x 0.10 m m 
T h e t a r a n g e for d a t a c o l l e c t i o n 1.91 to 2 4 . 9 9 d e g . 
L i m i t i n g i n d i c e s - 1 0 < = h < = 1 0 , 0 < = k < = 1 4 , - 2 5 < = 1 < = 2 5 
R e f l e c t i o n s c o l l e c t e d / u n i q u e 5934 / 3 5 2 9 [R(int) = 0 . 0 4 1 8 ] 
C o m p l e t e n e s s to t h e t a = 2 4 . 9 9 91.2 % 
A b s o r p t i o n c o r r e c t i o n A B S C O R 
M a x . a n d m i n . t r a n s m i s s i o n 0.9912 a n d 0 . 9 5 7 0 
R e f i n e m e n t m e t h o d F u l l - m a t r i x l e a s t - s q u a r e s o n F'^Z 
Data / r e s t r a i n t s / p a r a m e t e r s 3529 / 0 / 2 8 9 
G o o d n e s s - o f - f i t o n 1.158 
F i n a l R i n d i c e s [ I > 2 s i g m a ( I ) ] R 1 = 0 . 0 6 1 1 , w R 2 = 0 . 1 2 0 8 
R i n d i c e s (all d a t a ) R 1 = 0 . 0 8 1 4 , w R 2 = 0 . 1 2 8 9 
A b s o l u t e s t r u c t u r e p a r a m e t e r - 2 . 1 ( 1 7 ) 
L a r g e s t d i f f . p e a k a n d h o l e 0.104 a n d - 0 . 1 0 3 e . A、3 
T a b l e 2 . A t o m i c c o o r d i n a t e s ( x l O M ) a n d e q u i v a l e n t i s o t r o p i c 
d i s p l a c e m e n t p a r a m e t e r s x I C S ) for P . 
U ( e q ) is d e f i n e d a s o n e t h i r d o f t h e t r a c e o f t h e o r t h o g o n a l i z e d 
Uij t e n s o r . 
* y z 0(eq) 
N(l) 3288(4) 4977(2) 2 1 4 2 ( 1 ) 73(1) 
0(1) 1824(3) 6995(2) 315(1) 82(1) 
0(2) 3071(3) 5429(2) 169(1) 80(1) 
0(3) 2374(3) 8428(2) 1413(1) 69(1) 
0(4) 394(3) 8705(2) 2 0 2 9 ( 1 ) 87(1) 
0(5) 2135(3) 5796(2) 2 1 2 1 ( 1 ) 78(1) 
0<6) 5731(3) 5831(2) 856(1) 82(1) 
C(l) 2216(4) 6230(3) - 1 5 1 ( 2 ) 76(1) 
C(2) 3178(5) 6724(4) - 6 4 7 ( 2 ) 101(1) 
C(3) 827(5) 5741(4) - 4 0 2 ( 2 ) 110(2) 
C(4) 2800(4) 6846(3) 838(1) 64(1) 
C(5) 3050(4) 5648(2) 829(1) 63(1) 
C(6) 2100(4) 7289(2) 1429(1) 63(1) 
C(7) 2778(4) 6837(3) 2 0 3 5 ( 2 ) 70(1) 
C(8) 4442(4) 6666(3) 2 0 1 5 ( 2 ) 75(1) 
C(9) 4553(4) 5489(3) 1835(2) 73(1) 
C(10) 4500(4) 5278(3) 1123(2) 66(1) 
C(ll) 3538(6) 4738(4) 2 8 0 7 ( 2 ) 103(1) 
C ( 1 2 ) 1452(4) 9059(3) 1748(2) 67(1) 
C(13) 1887(4) 10188(2) 1733(1) 63(1) 
C ( 1 4 ) 2 8 7 1 ( 4 ) 1 0 5 8 9 ( 3 ) 1 2 9 7 ( 2 ) 7 6 ( 1 ) 
C ( 1 5 ) 3244(5) 11650(3) 1299(2) 92(1) 
C U 6 ) 2665(5) 12317(3) 1748 (2) 97(1) 
C ( 1 7 ) 1702(5) 11930(3) 2 1 8 9 ( 2 ) 93(1) 
C ( 1 8 ) 1308(4) 10873(3) 2 1 8 3 ( 2 ) 78(1) 
C ( 1 9 ) 6463(5) 5265(4) 355(2) 93(1) 
C ( 2 0 ) 7230(4) 4271(4) 582(2) 86(1) 
C ( 2 1 ) 8247(6) 4349(6) 1061(2) 132(2) 
C(22) 8 9 5 8 ( 9 ) 3470(9) 1 2 8 0 ( 3 ) 171(3) 
C(23) 8697(10) 2512(7) 1032(4) 169(3) 
C(24) 7690(8) 2368(5) 542(4) 152(2) 
C ( 2 5 ) 6925(6) 3299(5) 323(2) 118(2) 
T a b l e 3 . B o n d l e n g t h s [A] a n d a n g l e s [deg】 for P . 
N ( 1 ) - 0 ( 5 ) 1 . 4 5 0 ( 4 ) 
N { l ) - C ( l l ) 1 . 4 5 1 ( 4 ) 
N ( 1 ) - C ( 9 ) 1 . 4 5 2 ( 5 ) 
0 { 1 ) - C ( 1 ) 1 . 4 1 0 ( 4 ) 
0 ( 1 ) - C ( 4 ) 1 . 4 2 0 ( 4 ) 
0 ( 2 ) - C ( 5 ) 1 . 4 1 9 ( 4 ) 
0 ( 2 ) - C ( l ) 1 . 4 2 4 ( 4 ) 
0 ( 3 ) - C { 1 2 ) 1 . 3 4 0 ( 4 ) 
0 { 3 ) - C ( 6 ) 1 . 4 3 3 ( 4 ) 
0 { 4 ) - C { 1 2 ) 1 . 2 0 2 ( 4 ) 
0 ( 5 ) - C ( 7 ) 1 . 4 2 6 ( 4 ) 
0 ( 6 ) - C ( 1 0 ) 1 . 4 1 6 ( 4 ) 
0 ( 6 ) - C ( 1 9 ) 1 . 4 2 9 ( 4 ) 
C ( l ) - C ( 3 ) 1 . 4 8 3 ( 6 ) 
C ( l ) - C ( 2 ) 1 . 4 8 8 ( 5 ) 














⑵ O.ZOI (6)3-(8)D-(Z.)D 




(c)e-80i (^)0-(9)0-(C)0 �9.S0I (fr)0-(9)D-(e)0 
⑴ O.STI (0T)D-(S)O-(fr)O 
(2)5-601 (0I)O-(S)D-(3)O 










⑵ S.OU (T)N-(g)0-(Z.)0 
•乙IT (9)0-(C)0-(3T)0 
(2)6'80T {T)D-(3)0-(S)0 










⑷乙 S门 (8I)D-(Z.I)D 
⑷乙 S 门 (Z.T)D-(9I)D 
⑷ (9I)D-(SI)D 
⑷乙 St：.I (ST)D-(frT)D 
⑷乙乙「I (8T)0-(eT)D 
<5)89e-T {^T)D-(eT)D 






⑴eOS.I (S)D-{^)3 . 
C ( 1 4 ) - C ( 1 5 ) - C ( 1 6 ) 119.8(4) 
C ( 1 7 ) - C ( 1 6 ) - C ( 1 5 ) 120.3(4) 
C ( 1 6 ) - C ( 1 7 ) - C ( 1 8 ) 120.1(4) 
C ( 1 7 ) - C ( 1 8 ) - C ( 1 3 ) 120.3(4) 
0 ( 6 ) - C ( 1 9 ) - C ( 2 0 ) 112.3(3) 
C ( 2 5 ) - C ( 2 0 ) - C ( 2 1 ) 119.9(5) 
C { 2 5 ) - C ( 2 0 ) - C ( 1 9 ) 120.9(4) 
C ( 2 1 ) - C ( 2 0 ) - C ( 1 9 ) 119.2(5) 
C(22)-C《21)-C(20) 120.9(7) 
C ( 2 3 ) - C ( 2 2 ) - C ( 2 1 ) 120.6(8) 
C ( 2 2 ) - C ( 2 3 ) - C { 2 4 ) 121.9(8) 
C ( 2 3 ) - C ( 2 4 ) - C ( 2 5 ) 116.9(7) 
C { 2 0 ) - C ( 2 5 ) - C ( 2 4 ) 1 1 9 . 8 ( 6 ) 
S y m m e t r y t r a n s f o r m a t i o n s u s e d to g e n e r a t e e q u i v a l e n t a t o m s : 
Table 4 . A n i s o t r o p i c d i s p l a c e m e n t p a r a m e t e r s x 10^3) for P . 
The a n i s o t r o p i c d i s p l a c e m e n t factor e x p o n e n t t a k e s t h e f o r m : 
-2 p i ^ 2 [ a * A 2 U l l + ... + 2 h k a* b* U12 ] 
U l l U22 U33 U23 U 1 3 U 1 2 
N(l) 88(2) 64(2) 68(2) 12(1) 4(2) 3(2) 
0(1) 102(2) 83(2) 61(1) -7(1) - 7 ( 1 ) 28(2) 
0(2) 100(2) 76(2) 64(1) -16(1) -7(1) 21(2) 
0(3) 82(2) 53(1) 73(1) -5(1) 17(1) 1(1) 
0(4) 88(2) 76(2) 98(2) -5(1) 25(2) -2(2) 
0(5) 87(2) 65(1) 82(2) 10(1) 11(1) _3(1) 
0(6) 72(2) 79(2) 96(2) 4(1) 17(1) 2(2) 
C(l) 81(2) 77(2) 68(2) -9(2) -6(2) 8(2) 
C(2) 116(4) 113(3) 73(2) -1(2) 12(2) 0(3) 
C(3) 92(3) 117(4) 120(4) -20(3) - 2 4 ( 3 ) 1(3) 
C(4) 74(2) 59(2) 60(2) 1(2) 4(2) 2(2) 
C(5) 67(2) 59(2) 62(2) -6(2) 4(2) 1(2) 
C(6) 69(2) 52(2) 67(2) -4(2) 6(2) -5(2) 
C(7) 89(3) 59(2) 63(2) -4(2) 9(2) _5(2) 
C(8) 84(3) 71(2) 70(2) -4(2) - 9 ( 2 ) -7(2) 
C(9) 74(2) 73(2) 71(2) 4(2) - 8 ( 2 ) 2(2) 
C(10) 69(2) 52(2) 77(2) -1(2) 2(2) _1(2) 
C(ll) 140(4) 96(3) 74(2) 20(2) - 5 ( 2 ) 3 ⑶ 
C(12) 72(2) 67(2) 63(2) -1(2) 5(2) 5(2 
C(13) 70(2) 52(2) 67(2) -3(2) - 1 ( 2 ) 7(21 
C(14) 87(3) 59(2) 81(2) -1(2) 8(2) 0(2 
C(15) 106(3) 67(3) 104(3) 5(2) 3(2) _5(2) 
C(16) 102(3) 62(2) 126(4) -4(2) - 1 9 ( 3 ) 2 ( 3 
C(17) 99(3) 72(3) 106(3) - 2 4 ( 2 ) - 3 ( 3 ) 18(2) 
C(18) 82(2) 65(2) 86(2) -12(2) 6(2) 9(2 
C(19) 80(3) 111(3) 88(3) 5(2) 17(2) 19(2 
C(20) 74(2) 106(3) 78(2) 2(2) 14(2) 19(3) 
C(21) 119(4) 170(6) 108(4) -11(3) -18(3) 51(4) 
C(22) 164(7) 2 1 5 ( 9 ) 135(5) 14(6) - 1 7 ( 4 ) 95(7) 
C(23) 183(8) 146(7) 178(8) 22(6) 17(6) 74(6) 
C(24) 168(6) 110(4) 177(6) -2(4) 45(5) 24(5) 
C(25) 1 2 3 ( 4 ) 110(4) 122(4) 2(3) 18(3) 12(3) 
T a b l e 5 . H y d r o g e n c o o r d i n a t e s ( x 10〜4) a n d i s o t r o p i c 
d i s p l a c e m e n t p a r a m e t e r s (A'^Z x 1 0。） f o r P . 
X y z U ( e q ) 
H(2A) 4 0 5 4 7 0 2 2 - 4 5 4 1 5 1 
H(2B) 2 6 3 5 7 2 8 5 - 8 6 0 1 5 1 
H(2C) 3 4 6 3 6 1 8 2 - 9 4 9 1 5 1 
H(3A) 2 6 3 5 4 3 8 - 5 8 1 6 5 
H(3B) 1 0 7 5 5 1 8 3 - 6 9 9 1 6 5 
H(3C) 2 4 4 6 2 8 5 - 6 1 0 1 6 5 
H(4A) 3 7 4 5 7 2 1 9 7 5 6 7 7 
H(5A) 2 2 0 7 5 2 7 7 1 0 2 9 7 5 
H(6A) 1 0 2 4 7 1 5 2 1 4 2 4 7 5 
H(7A) 2 5 2 0 7 3 0 3 2 3 9 4 84 
H(8A) 4 8 9 4 6 8 0 2 2 4 2 5 90 
H(8B) 4 9 1 0 7 1 2 4 1 7 0 0 90 
H(9A) 5 4 7 8 5 1 8 9 2 0 0 9 87 
H ( I O A ) 4 6 2 0 4 5 0 3 1 0 4 8 7 9 
H ( l l A ) 2 6 6 4 4 4 0 4 2 9 8 2 1 5 5 
H ( l l B ) 3 7 4 4 5 3 9 5 3 0 3 1 1 5 5 
H ( l l C ) 4 3 7 2 4 2 5 7 2 8 4 7 1 5 5 
H{14A) 3 2 8 8 1 0 1 3 0 9 9 6 9 1 
H(15A) 3893 11920 994 111 
H ( 1 6 A ) 2 9 3 0 1 3 0 4 2 1 7 5 3 1 1 6 
H ( 1 7 A ) 1 3 1 2 1 2 3 8 9 2 4 9 6 1 1 1 
H ( 1 8 A ) 6 4 4 1 0 6 1 1 2 4 8 5 93 
H ( 1 9 A ) 7 1 9 0 5 7 3 8 158 112 
H ( 1 9 B ) 5 7 3 4 5 0 7 0 35 112 
H ( 2 1 A ) 8 4 5 2 5 0 1 9 1 2 3 8 1 5 9 
H ( 2 2 A ) 9 6 4 0 3 5 3 9 1 6 1 0 2 0 6 
H ( 2 3 A ) 9 2 0 5 1 9 1 6 1 1 9 0 2 0 3 
H ( 2 4 A ) 7 5 2 2 1 6 9 3 364 182 
H ( 2 5 A ) 6 2 1 6 3 2 4 0 3 142 

、 o r \ j r u o o r - ) c n - r . c n o i D c n r \ j r - c n ^ r x j i D T r m i n o ^ c o ^ S P^ SI m Current Oaia Parawters 
I S G G S S S I ^ S S ？ H H X Y O I 
rv i n i n i o i o i D i o i o i D V T "7 T T V . 
I \ l 广 H 广 S W l / ^ — ， 
” D a t e . ？0060416 
T)»e 16.03 
INSTRUM apx300 
PROB^C 5 MM BBO BB-IH 
PULPflOG zg 
TO 32768 
r " ""Is 
I L SWH 8992 . BOB Hz 
乂 M O R E S 0 274439 Hz 
AO 1 B21950B sec 
叩 161 3 
y 55 600 usee 
� E 79 43 usee 
TE 0 0 K 
31 1.00000000 sec 
4CREST 0 00000000 sec 
MCHRK 0 01500000 sec 
CHANNEL fl 
‘ M\}C\ IH 
‘ 31 5 00 usee 
I 3U -2 00 OB 
5F01 300 1312000 MHz 
F ? - P r o c e s s i n g oaramelcrs 
51 3276B 
SF 300 1300063 MHz 
MOW EH 
SSB 0 
LB 0 30 HZ 
I 11 I^B 0 
� C 1 . 0 0 
I 丨 ID NMR Plot oara»eters 
II ill I CX 22.00 C_ 
t l A W i fl . J n I ；IP 8.500 pom 
� I MM -0 500 pp. I o 山 � c n L  fC -150.07 Hz 
y O In ^ "^T r^  CO 2 in p ^PmCm 0 40909 ppa/cn g g g 口 2 g S S 5 S HZCM 122 78046 H2/C. 
— o — m -r- ru m m ru m 
1 1 , • 
Ipuj • r •. r I , , ., T . , I 1 I I 1-1 , I . I 1 1 • _ I I • 1 r , I I • I , • 1 t , I •. I , I , I , • » • • 1 •「' ’ ' • • • ' 1 • I ' , ' • • ' ' i ' • • ' * • • ” I I • ' • • 
0 7 6 5 4 3 2 1 0 
1 “ . - -__— — - ••— 
二 D a t d Pd' bcieijri： 
•lAMt HM>,yul.-. 1： 
•IAPUO D 
fj ， rv Q) nj o CD 卜卜.iDiDi"n”iD — r v j n r u 1 
S JQ CO to o m a s c n r ^ - ^ o o j o j o 2 P 
§ ^ ⑴ o 臂 c T ^ c 7 . t n - o o o ru ^ ^  - ACQuisilion Pard»Pters 
. S 5 二2 fitSS 二 3ate. 200B07?8 
1 — [ ) K K I I J � J INSTRUM 0(U300 
\ \ ( DROBHD 5 DM BBO BB-IH 




� OS 0 I W SWH ？6455 027 HZ 
0 ^ 0 C O O E I "lORES 0 403672 HZ 
=/ AO 1 2366604 sec 
\ / 11565 2 
^ 5 DM IB 900 usee X OE 6 00 usee , � TE 0 0 K 
I 丨 00000000 sec 
7 5 311 0 03000000 sec 
MCREST 0 00000000 sec 
MCHRK 0 0J500000 sec 
…••…CHANNEL f 1 •••••••• 
>»UC1 13C 
\ � 1 3 00 usee 
^L) - 6 00 OB 
5F01 75 1745111 MHZ 
CHANNEL f2 -
CPOPRG? w a l t z l G 
W C 2 IH 
PCP02 100 00 usee 
PL? 120.00 OB 
PL 12 19 .00 dB 
SF02 300.1315007 MHz 
F ? - P r o c e s s i n g 08rai»eters 
S I 65536 
SF 75 4677095 MHz 
WDM EM 
I SSB 0 
I lB 3 00 Hz 
GB 0 —-、 I 40 
f 
I I JO NHR Dlot parameters 
1 ZX 23.00 c_ 
I 11 :Y 3 70 EN V . ll r ffl =1P IBO.OOO 0P» 
X ‘ .,、，，. "2 68 HZ 
' ' I ' i I I I I I I » I f I 1 I I r 1 t I j I I J i I I I I • I I I I » » I 1 I ! I I 1 I I I 1 t • I I 1 I • 1 1 I I I I t j I I t « I « • • I j I t r -I I I I > I I » » » I ^pj^^^ g 巧087 DDit/ca ^ ^ ^ ^ ！ 50 MO 120 100 BO 60 10 20 0 HJCM ‘ 4?B9E HI,'C« 
, o a j c o i £ ) p i o ” m ” m a j L D c > j i n — o u ^ , ” c : a D r v j o r u i D c ; ; i C o m o o 二 9 ^  ^  ^  ^  [urr&m Data Parameters I SR^ooi^ SSJ^ i^ ocStf^ cniDiDin*"!! — S^ i^S 三 S ^ ? S S m name HHXy03 
g r \ j o o o C n a > C n G i r ^ r > » i D i o r v j — « ^ > r - - " ^ — C 7 > c n c n c n 〜 r " « " ^ ^ f ^ r " ^ N N 〜 cn ti m n-i rj -XPNO ， 
i ^ i D L D i D i n i n i n m i n i n i n i n ^ ' ^ -TTI'.J ^ f n r n r n r n r o f n m r n m r n r o r ^ — 7 7 "" 7 7 lonrt^ \ 
\ ^ ^ • 一 
_ 丨 ••丨H Oate_ 20060426 
• Time 15.05 
INSTRUM dpX300 
PROBHO 5 NN 8B0 BB-IH 
OULPROG zg 
TD 3276B 
S O L V E N T C D C 1 3 
• Y V S B 
. 9 P y-OH 35 0 
^~( /= / SHH 8992 806 HZ 
) ~ { =IDf€S 0.274439 Hi 
O b AO 1 821950B sec 
64 
DM 55 600 usee 
DE 79 43 usee 
“ TE 0 0 K 
31 1.OOOODOOO sec 
VICRE5T 0 OOOOQOOO sec 
MCwflK 0 01500000 sec 
. . . . . . . . C H A N N E L “ • … … • 
, NUCL IH i =>1 5 00 usee 
-2 00 dB 
5F01 300 1312000 MHZ 
- Processjno parameters 
SI 32766 
SF 300 1300053 MHz 
, MDM no 
5SB 0 
LB 0.00 HZ 
GB 0 
PC 1 00 
\ ID NHR plot parameters ‘ cx 22 00 C_ 
1 ii Uu i L V j L j ^ A . I ' =1P B 500 po_ 
� I I L\ Y VV … -0.50�W 
J / J y \ ^  / A ^ F2 -150 07 HZ ？ S m ro S S ro in f\J m 。PMCM 0 40909 Dpi»/c_ ？ S S !n S o S ^  ^ HZCM 122 78047 Hz/c« 
o o o — o ro”-* " 
I., 
I << I I I I I I I I t I 1 I t I I I I 1' r I I I I I I r I I I I I I I I I I I • 、 I ‘ _ _ , , ‘ I •,飞，_ , _ , , _ , • I , , , , , I • , , I » , I • 
8 7 6 5 4 3 2 1 0 
卜 、 .…..—…..— -
I'-.rrriu Oil3 s^r an-tt" ri 
HMr /'> V： ^  3 
！xPNO 1 
R^OCNO 1 
It ro ID o r o n j ^ - O D ^ r o c n r v j co CTi m 
R O, CD t£J C O O O f ^ l P ^ ID ru n tfl CD 
S in 山 ru ^ o D O O ^ ^ r ^ ^ r ^ 们 r n r ^ o rj . ACQuiSit.on Parameters 
S fs 2 SSSf^^^fCSS E^ jf^ tStS Date. 20060426 
) KK I ) K I ) ) INSTRUH 0D*300 
PROBHO 5 M BBO BB-IH 




、 OS 0 
1 5MH 25455 027 Hz 
FIDRES 0 403672 Hz 
AO 1 2366804 sec 
RG Big? 
OH IB 900 usee 
3E 6.00 usee � TE 0 0 K 
I X - 1 00000000 sec 
—厂 O H dl1 0 03000000 sec 
/ MCRE5T 0 00000000 sec 
J i MCWRK 0 01500000 sec 
• X � 
CHANNEL n … " … 
I >WC1 13C ； yy 。！ 3.00 usee PLl -6 00 dB 
I S F O L 7 5 4 7 4 5 1 1 1 M H Z 
CHANNEL f? • … • … I CPOPRGS waltz 16 
WJC2 IH 
PCP02 100 00 usee 
PL2 120 00 OB 
！ PL12 19 00 tJB 
SF02 300 13J5007 MHz 
F2 - Processing oaraMters 
SI 65536 
SF 75 4677103 MHz 
MDH EH 
5SB 0 
I LB 3.00 HZ 
GB 0 
OC 1.40 
10 NMR plot parameters 
CX 23 00 cm 
CY 3.00 c» ：V I -IP IBO 000 PPN 
I I =3 13584 19 H‘-
,..'. 办…“,_,,作…_〜-• • -!0 000 P D , 
mm -2 
' ! • I I • « I I I » I I I » I I I I I I j- I t I I I > I I t I . • • • I I I I j « I I I 1 » I I > I • • ' • • t • t • I I I I » » I I I I I ； • I I I I I t I I I 1 I ^p^^ g 25057 ppii 
^ • L ^ '50 140 1?0 100 80 60 40 2： 0 6?3 JEB96 HZC. 
i 
O ” a> 卜 o n m iD r" N "ST en ID CT> ” 一 《J 〜 co o — o Current Data Pors»&ter5 
5 lO O D C O l D t O T m m — — C D C D l D O C O C D l D u D i n n i - ^ 二 々 5 2 J^AMF HHVun^a 
Q S ！ i l o o O O O O O C T l C O C O C O l ^ l D U D l D — — 似叹 叫 
CI . . . . :XPNQ a 
\ \ - ACQuisiton Parameters 
Date. 20060429 
Tine 13 15 
INSTRUH apx300 
PROBHO 5 mm BBO BB-IH 
V . PULPflOG zg 
r X 八 TD 32768 
1 
O s h SVfH 的 9? B06 HZ 
-IDRE5 C HZ 
AO 1 B^19506 sec 
7 8 PG 456 1 
DN 55 600 usee 
3E '9.43 usee 
TE 0.0 K 
3] 丨 OOOOOOOO sec 
MCREST 0 OOCK)0000 sec 
MCHRK 0 01500000 sec 
——"CHANNEL M 
I NUCL IH 
5 00 usee 
PLl -2 00 dB 
5F01 300 1312000 HHz 
F2 - Processing paraMters 
SI 3276B 
SF 300 1300063 HHZ 
mom no 
5SB 0 
LB 0 00 HZ 
G8 0 
PC 1.00 
I 10 NHP plot paraneters 
I cx 22 00 en 
iilmi jii A 13 二 二二 
11 |1 II 1 I n 255) 10 HZ 
、 \ \ J \ 八 -0.500 p p . ,？ 。卜 A A -2 -150 07 HZ 
5 o CD ^ in r^ ^ in aPMCM 0 40909 pp_/c_ 
o o o oi § S O O H2CM 122 78046 Hz/c» 
n 一— o o 0">rn 
' • . . • 
, < ' I I I I I I t -1 I I I I • I I I • > I I I I I t I I 't I I I I I • I > I • I t I > > I 1 I I t I I I _ • _ _ > _ • _ I I • 1 , • . ,，i • 1 _ » •冬 
9 ? 6 5 J 3 2 1 0 
^ — _ — 
. . . . —一• . . --I,—. — " • — — ' 一 " 
.Ml rirr. ^h- i 
...tl'. nM-vC'JdC »： 
1 
•>;泊 CUO 1 
K Oi O XJO-^ —' !22 
5 一 O iT) ； D O r n O CD X 
§ — c n i n — _ — . ^ i T ) ” r o r M 〜 m --J - .cguisilion Parameters 
2 2 s ^ f ^ l ^ s e £ f ^ i f i S S J»ie. ？0060506 





5HH ？6a55 027 Hz 
-I0RE5 0 403672 HZ 
to 1 23B6B04 sec 
邓 B192 
X IB 900 usee 'vf DE 6 00 usee 
1 O ^ A 厂OH TE 0 .0 K >f AV �1 1 OOOO  sec 
\ ~ / J W 0 03000000 sec 
0 b MCRESr 0 OOOOOOOO sec 
. y ^ MCwnK 0 01500000 sec 
• •……CHANNEL “ 
I 78 MUCI 13C 
i 31 3 00 usee j 3L1 -6 00 dB 
j S F O L 7 5 4 7 4 5 1 1 1 MHZ 
I CHANNEL F2 …••… 
I CP0PRG2 waltzlB 
I NUC2 IH 
I PCP02 100 00 usee 
j ？12 120 00 dB 
I PL 12 19 00 OB 
I SF02 300 13丨5007 HHz 
？2 - Processing parameters 
SI 65536 
SF 75 4577103 MHZ 
MOW EM 
556 0 
L B 3 0 0 H Z 
3B 0 ... 
£>C 1 40 
I I ID NMR Diot parameters 
I cx 23.00 c_ 
1 a 00 c_ 
V I I ” P 180 .000 DP" 
I =1 L 3 5 B D J G H Z 
k ‘ ‘ < . , , •巧放 6B H： 
' • I I I r t I » > 7 I 1 r I 1 I I I I I I I i t • I I t I -I I I I I I 1 • I I I I I I I I I t _ , , _ • _ I , I j _ _ , , _ • _ » _ j • • _ , g Pim/C_ 
^ ^ ^ ^ 160 140 120 ]00 80 60 40 20 0 (CM 4?B96 HZ/C* 
^ ^ r. - u- o n CD J ^ CTI m — a:- o-» in o m U-) CD — CO o ，• c: 勺 '.•j'rent Oaia Pa'aneters 
I 爱 ^ ^ £ 5 S S S S^  S S S G ^ ° § S 5 ^ ^ 丨: 
^ ^ •. . . . . . . :、p|_|Q I 
I 
I Time 9 35 
I K S T R U M 0 0 X 3 0 0 
PROBHO 5 M BBO BB-IH 
OULPROG zg 
TO 32758 
V / S O L V E N T C 0 C 1 3 
I ^ O H ^ ^ 
y V SHH B992 805 Hi 
S k n O R E S 0 . 2 7…9 H£ 
V AO I 8219508 sec 
\ :»G 143.7 
DM 55 600 usee 
7 9 DE 79 43 usee 
TE 0 0 K 
DI 1 00000000 sec 
MCRESl 0 00000000 sec 
MCHRK 0 01500000 sec 
CHANNEL fl … • • … 
I 虹1 IH 
I Pi 5 00 usee 
PLl -2 00 OB 
5F01 300.131?000 MHz 
=2 - Processing parameters 
SI 3276B 
SF 300,1300063 MHZ 
WDH EM 
55B 0 
iB 0.30 HI 
I • GB 0 
I ，。。 
I I 10 NMfl plot parameters 
I I CX 22.00 CH 
/IllfHk i l . A I 工 二二 
^ ( o m ^ <M ( m r^ frn m aDloi 〔 
* O OD UD O (M -- (D NJ ID — M ID APMCM 0 40909 OD*/C« 
J g g § 5 o g Si S S S S S 1ZCM 12? 7B0D6 H:/C. 
一 ” ⑴ 一 I-, ！ o cr o m m fwj m 
• . , • . 
I • I , I I I I « I 1 I I I I I I I I 1 1 I I I I I I I I I I I ： • I • I ; • • I < < I I I I I < I I I _ • _ I • _ , . 
.'.' I 3 ！- 0-, ••： 
‘A“： M.t ： ： !： 
• •。_”： ： 
fc o in .-w -J o o ^ rs. CD sj cr» rn f^ OC^ fO ！ 
S ^ r^ CO 二 J D i D C T O O - - "^ TCT丨 r ^ O ^ — iD 
^ ^ ^ 。 V 叫 ！ . . • -2 • ACQui5iti(>r* Pai .iweiers 
2 2 S S S S S S Jate. ？C.060!i1B 
V^-^k 乂乂 I / J INSTRUM ODK300 
\ ^ / OROBHO 5 «» BBO BB-IH 





V SMH 26^55 027 Hz 
9 p n M O R E S 0.403672 Hz 
W 40 1 2385804 sec 
VY 祁 8192 
O & JH IB 900 usee 
DE 6 00 usee 
TE 0.0 K 
1 00000000 sec 
7 9 311 0 03000000 sec 
MCREST 0 00000000 sec 
MCHPK 0 01500000 sec 
……•• CHANNEL M……— 
NUCl 13C 
3 00 usee 
PLl -6 00 dB 
5F01 75 4745111 MHI 
CHANNEL 12 … • • … 
CPDPRG2 waltzl6 
NTUC2 IH 
3CP02 100 00 usee 
120 00 dB 
O U 2 19 00 dB 
5 F 0 2 3 0 0 1 3 1 5 0 0 7 M I 
- Process m o parameters 
51 S553B 
SF 75 46770B3 MHz 
NDM EM 
55B 0 
III LB 3.00 HI 
I SB 0 
I K 1 40 
II ID NMR plot Ddrawters 
11 CX 23.00 cm 
H :y 3 00 c_ 
I I "IP 160 000 PPM 
I N "I 13584 19 HZ 
' ' ' . , , . 6B HZ 
E ' I » • I I » « I • I j t 1 » I I I « I f I » I I I • t I I I I I I « » t I I I > I 1 I I I • » 1 ' I j I • t I I I • r I 1 I • i I 1 « • ' • ( « " • » I t I • » I « I • ' Q O60B7 DD»,C« 
^ ^ ^ ^ 160 140 3 20 100 BO 60 40 ？0 0 C^M 5?989 HZ/CH 
• •.. QQ ,、> ,r-； V ID ID m »••:•,••”《• Ddia Pdre^eters 
= ^ S S S ^ S S S S S 丨川 E HHXy05a 
以 . . . :t priT. 1 
t r m m r o n r o i - n — " y —• JC^'NQ \ 
；之:AcQuisit}on Parameters 
Date. 20060510 
‘ Tine 15 05 
乂 INSTRUH dpxBOO 
</P HO 广OH PROBHO 5 »» BBO BB-IH 
( ) / PULPR06 zg 
V-/ TD 3275B 
O B SOLVENT CDC】3 1 X WS B 
' \ DS 0 
(5MH 的 8 0 6 HZ 
l^OflES 0.274439 HZ 
AO 1 821950日 sec 
PG 455 I 
DH 55.600 usee 
DE 79 43 usee 
7E 0 0 K 
D) 〗00000000 sec 
_i MCRESH 0 00000000 sec 
MCHHK 0 01500000 sec 
——"CHANNEL M 
NUCL IH 
？1 5 00 usee 
OLl -2 00 dB 
SFOl 300 1312000 MHZ 
- Processing parameters 
SI 3275B 
SF 300 13000B3 MHz 
NOW no 
SSB 0 
L B 0.00 Hz 
I I I ,。。。 
. I I 10 NMR plot parawters 
I I n CX 22.00 c» 
^ ^ ^ . \ A j ^ V J ^ -iP B.500 DD« 
It o ^ to I m fmfen r^ ID ® * 
ti v m m o <- gj 2 PPMCM 0 40909 DD«/c, 
*» r\j in CD CT) in f\j m 
U In O In in Cd in tn in in sZCm 122 78046 Hi/cm 
• o r\j o o ^ 
I 
lUljj I I . I I • t • . ! t I t I I I I I I . I I < I I I I • » I I I I j I « I • I « I » » I ' I I • • ' I « t I • ' • • « I • ' • I ' I ' ‘‘ 
® ‘ 6 5 4 3 2 1 0 
_ I  • .一•• — . . . . - . - . — 一 . •-• - - - — — - — — — — — . • — — — ‘ — • • — • - . - •— 
：-.WfU ！ 
:fc . ： JC, V J • ^ . rv CO f\j — f) f^OCNO 
〜 M U-) . . J；. J：/ M ID N •、、7 • UD 
S - J ^ cr> r^ j u " o r^ "^r j — 〜 i n iD C3"J .. „ 
c； O 01 en r- r^ lD n ID f\J c 卜 f*- ID iD 、“ 兴 
t ，- 1 、 、 、 r ^ U3 to i-n r^ <\J r\j r\j (\J Date. 2Cw6u/j。 





SHH 26455 027 Hz 
FIDRES 0 403672 Hz 
< AO 1.2386B04 sec ！ V/ G^ 8192 
； 八 OH le 900 usee 
V / y / - O H OE 6 00 usee 
； TE 0 0 K 
1 D1 1 00000000 sec 
jj" 0,03000000 sec 
； A MCREST 0 00000000 sec 
MCWRK 0 01500000 sec 
抑 ••……CHANNEL f 1 — • 
NUCl 13C 
〕1 3 00 usee 
- 3L1 -6 00 OB 
SFOL 75 4745111 MHZ 
--------CHANNEL f? •… 
CPDPRG2 waltz 16 
NUC2 IH 
PCPO? 100 00 usee 
PL? 1?0 00 OB 
PL12 19.00 dB 
SF02 300.1315007 MHz 
F2 - Processing parameters 
SI 65536 
SF 75.4677075 MHz 
MOM EM 
5SB 0 
I lB 3.00 HZ 
I SB 0 
I 1 40 
I ID NMR Dlot paraiieters 
I CX 23 00 CO 
I :r 3 00 c« 
. I MP 180 000 PDO 
丨 -1 13584 IG HZ 
y ^ * ~ ^ * -?P -]0 000 0D» 
•I 66 »2 
J ‘ J • I i < -1 I I I • I • I I I t I I I • I I- I I I ( I I I t I ' I I > I I • I I I I I I -1 I I I I • • t I I I I i I I I I i I I I -I I < I I < ' I • t ： ' ： t I I .. „ • • _ 
A _ ‘ ‘ , -'HMLM a A U O . pyn/ L _ 
^ ^ ^ 1?0 100 30 60 JO ？0 j .,;r.H 623 ^ ?SS9 h：;；. 
^ o o i r n - ^ i x J ' ^ r - . o i n O T i n r u a a r - . o a j a s r n u a u n r o m ' ^ c n r - . r u ^ ' ^ ^ ^ r j Current Data Parameters 
E S NAME M«xy05D ⑵ 
Q ⑴ . . . . . rvpMO 1 
Q. k -T n ^ r n m f n r n r n f n r j r o r n f n r n r n r n a j r v j - - - - ' " ' ^ - ^ ' " ' ^ ' ^ ' ^ • 〜 
D a t e . ？0070509 
lime IB.53 
INSTRUM dp*300 






5WH 6992.806 Hz 
PIDOES 0 ？74439 HZ 
AO 1 B219506 sec 
E»G 456 1 
. . OH 55.600 usee 
^ DE 79.43 usee 
0 p 厂 O H TE 0 0 K 
' f y ( D1 1.00000000 sec 
\ ” ( O H HCREST 0 00000000 sec 
0 ^ 5 ) MCWRK 0 01500000 sec 
CHANNEL n … " … 
8 i NUCl IH 
31 5 00 usee 
PLI -2 00 OB 
5F0J 300.I3J2000 m z 
F2 - Processing p d r a w t e r s 
51 32768 , 
5F 300 .1300053 HH： 、’ 
WOM no '' 
5SB 0 
LB 0 00 HZ 
GB 0 
PC 1 00 
I I I I 10 NMR plot parameters 
J ^ V U K ^ I "IP B 500 D P , 
/ / / / ；r 三 E -
一 fCD CD ID rv o ID ^ Q> ID O ID 
« TT CD 'T- TX O O) cn ” C D O f \ J £ PPMCH 0 40909 Dp_/l 
z § ：： 2 ^ § 2 r - g 5 s HZCM 122.78046 H2/cr 
^ — — — ^ m ID r\j 
-I-T-T-I-F-T-T-T-T-.-1 I I I |-I I I 「 I ~ N - T I . Y I ~ r R . N - r r I-T-J-I-I-R I-T-I I I I j I I-TI-I -T-T-T-T-Y T-T T T - I - I - T T I-J .-I -I T-T M R.F I R . T T - T R-R-R-Y-I-T-T I • 
ppm 8 7 6 5 A 3 2 1 0 
. - I — • • - • 
Current Data Pflranelers 
N4Me HHXy05dCl3 
iXPNO 1 
_ ^ „ »ROCNO 1 
ru CM m a > r - . i n m r n o i t D i n ^ ^ r^ iD 
E n ⑦ c o m ^ ^ i ^ D i r2 4cau>sU.Dn Parameters 
§ 2 g S fi R Date- 20070705 





5WH ？6-155 027 HZ 
PIDRES 0.403572 Hz 
AO 1 2386B04 sec 
QG B192 
V DW IB 900 usee 
U J � H ？1 
/ 、0M 01 〗00000000 sec 
(3 5 Oil 0 03000000 sec 
V HCREST 0.00000000 SEC 
l \ MCWRK 0 01500000 sec 
81 
........CHANNEL M … • - … 
NUCl 13C 
Pi 3 00 usee 
PLI -6 00 dB 
5F01 75 4745111 MHZ 
•••••••• CHANNEL 12 — 
CPOPRG? HBltZie 
NUC2 IH 
PCPD2 100.00 usee 
PL? 120.00 OB 
PL12 19 00 dB 
5F02 300 1315007 MHz 
F2 - Processing p a r a w t e r s 
51 65536 
Sf 75.祁770B7 MHz 
MDW EH 
5SB 0 
,1 LB 3.00 HZ 
GB 0 
^ 1 40 
10 NHR plot parameters 
CX 23 00 c_ 
n CY 3.00 c_ 
g j 1 BO 000 m>_ 
I , I M 13564.19 HI 
F2 - 75^  6B HZ 
^ ^ ^ ^ R - T - I -,-,-T-r-T-r-F-T-t-i T t I T -T-I ] I t I I I I I-T-R-]--I-NR-T-R I—I-I—T-R-T—R-R^ I I _ I I T"r~I~T~「i r-T~r~T"rT I I I I I'T TT-|-I R I I ’ I T .1 r J-R I - R - R - ^ P ^ G ^SQB? ppa. 
rt i D " ^ — c o i D — c n o i i O i n c D N o •^臂 r ^ f ^ r o o m c 7 ) C D » ^ a j i i 3 i n ^ o Current Data Pdraiwters 
§ 臂 勺 • ^ y T T T T m r n m r n r n m r n m r o n m ^ 
丨 oate. 20060904 
Time 19 27 
INSTRUM 00X300 
OROBHO 5 IWB BBO BB-JH 
PULPROG zg 
TD 32768 
SOLVENT CDC 13 你 日 
05 0 
5WH 8992 806 H2 
\ / FIDRES 0 ？74439 Hi 
)( kO 】B?1950B sec 
? P MQ 广OH AG 3? 
M DM 55 600 usee 
) — / OE 79 .43 usee 
0 ^ 6 TE 0.0 K 
X Di 1 00000000 sec 
mCRESI 0 00000000 sec 
HCHRK 0 01500000 sec 
--------CHANNEL 
NUCL IH 
PI 5.00 usee 
CH.1 -2 .00 dB 
SFOl 300 !3J?000 MHz 
P2 - Processing D«rd»eters 
SI 3?768 
5F 300 1300063 MHz 
HDM EH 
SSB 0 
L B 0 3 0 H Z 
SB 0 
I I ,00 
i n I ID NMR plot paraneters 
J I ! I Cx 2? 00 c» 
11 fft ] A A 12 00 C« 
I ‘！".' � - 乂 ^ V^V' U — ，！。 S 500 PP« 
I I ,1 . J 1 … ，:.5� ； M 1 \ - ^ P -•.> SO PON 
‘ \ _ -c • 150 07 HZ 
O UT u" 卜 cn 卜 ‘ ；0 o in o cn “ JO jpmcm 0 J0309 _/t 
f： O O " ro — cn o IZCM Hz/ct 
£ w^rxjiD — (M (D rn 
、丨 - - - T — — — N-- " 
8 7 6 5 ‘) 3 ? 1 0 
• • ： •• 二 V j'*-r'ft I 
I'' ' joa •！ ； f 1 3 
+:.P<#0 1 
jprv ^ y i 
ft .20 ”；D in .•«"> 一 p-N o ru — in to cj r--
K m o r^  u^ cc ro ao •、 c. e cu V o iD V-. cn ro rj to r^ x) in uD o .气 _ ^ -c - -Lu'jjijtJon Parameters 
SSR^F^RSRCSS S RN R\J OI R? TV JBlt ？0060620 
) “ ^ l y y J) 乂 w y 二 。二 
^V^V/X / / ANOBHO 5 MN BBO BB-IH 
' ' ' ' 丨丨I PULPRDG zgdc 
TO 65535 
SOLVENT CDC13 
I N5 41 
1 V OS 0 
丨 5MH ？6455.027 HI 
9 P " Q J—OH -IDRES 0.403672 Hz 
) ~ ^ AO 1 23B6B04 sec 叩 B192 
O ^ b )w 18 900 usee 
I J\ DE 6.00 usee 
1 TE 0.0 K 
• 8 2 〕丨 1.00000000 sec 
dll 0 03000000 sec 
viCAEST 0.00000000 sec 
MCWRK 0 01500000 sec 
«__••••_ CHANNEL M --------如 13C 
Pi 3 00 usee 
口LI -6 00 OB 
SF01 75 4745111 HHz 
• • …… C H A N N E L f2 
CP0PRG2 Maltzl6 
NUC2 IH 
PCPD2 J00.00 usee 
PL2 120 00 dB 
PLl? 19.00 dB 
SF02 300 1315007 MHz 
p? - Processing parameters 
SI B5535 
5F 75 4677107 MHz 
WDM EH 
SSB 0 
LB 3.00 HI 
GB 0 
, PC 1 40 
I ID NMR Plot parameters tx 23 00 c« 
I :y 3.00 c« 
V H -IP IBOODODDH 
J , , "1 13584 19 H2 
',• V I ^ ' ^ M R G P -10 ODD DO* 
iJPll -2 -754 6B HZ 
• I I _ • 1 ‘ I ••1.1 I I I I I •.T T‘i •， •• I I I I _ - , I I I I I 't I 'I f > '1 1 I f "j• t • t I I I r- r f I 1 > r i t t I I i i | _ t i , _ _ _ • | • t , i i i _ .•， | i • _ _ ^ ^ ^ ^ g ^ ^ ^ ^ j>o«'C« 
MO 120 100 BO 5C 40 20 0 H:CM 683 42396 
_ T T 〜 r n c D n j c n c D O ” i D ” r \ j c n c o ” o r ^ — * " C D i o ” r o m c D ” i n — ” Current Data Parameters 
E § ？ame m x y o 7 a m 




PROBHD 5 »m BBO BB-IH 
aULPROG zg 
TO 3276B 
SOLVENT CDC 13 
NS e 
OS 0 
SHH 6993 B06 HZ 
FIDRES 0 274439 Hi 
AO J 8219508 sec 
呢 574.7 
0 p A c O O A c DN 55 500 usee 
^―( )―“/ OE 79.^3 usee 
) T E 0 0 K 
0 b DJ 1.00000000 stc 
/ \ MCREST 0 00000000 sec 
MCwfiK 0 01500000 sec 
Q 4 ••-••••• CHANNEL fl 
j NUCl IH 
PI 5.00 usee 
PLI -2 00 06 
5F01 300 1312000 MHz 
s F2 - Processing parameters 
SI 3276B t 
5F 300 .1300060 HH2 ’丨 
WOW EH 
55B 0 
lB 0 30 HZ 
, G B 0 
1 PC 1.00 
I 10 NMR Dlot paraweters 
HI JL CX 22 00 EN 
A I ^ J I - J ^ . i l FIP 8 500 pp» 
- \ L\ \ J i r 三 E , 
J o S S S ru nj S OJ 〕F>MCM 0 40909 DD»/ 
g O 5 o m S S o S H2CM 122 780^6 Hz/c 
S 一I ^ jrvj r^ ru oj m fu 
〜 r ~ i ~ T " ] • -I—I -T-T I I I I I I I I 1—1 -J T—r-T-v 1 I I I T-| I > i-r I I I 1 I I 1 I 1 T-T-T-n-r-r-;- t i i i i i T-i-T-pr"r~i—r-TTT j t t t i i i i • > | i T i i - t 
Dpm 8 7 5 5 4 3 2 1 0 
^ 
—. 一 •- — ‘ 
Current Data Parameters 
NAME HMXy07a t2)cl3 
EXPNO 1 
P ^ ^ S O ^ I O ^ c d S rn CO m iD ” CD uD r*") 
s 艾 ① ① " o - n o m - f M n r v j o o r. >n r. o .n ^ rp ^CQuisUion Psra-eters j 
§ 厂 ° 2 2 S 另 f ^ l ^ S ^ i S J G J G Oale_ 20060712 




‘ DS 0 
5HH ？6455.027 HI 
FIDRES 0.403572 Hz 
AO I 23B580J sec 叩 B192 
DM 18 900 usee 
OE 5.00 usee 
I V TE 0 0 K 
P O A c O _ O A c 01 r 00000000 sec 
‘ ( ) ~ / dii 0 03000000 sec 
) ( . MCREST 0.00000000 sec 
HCWPK 0 .01500000 sec 
… • • … C H A N N E L fl -
Q 4 »WCI 13C 
3.00 usee 
PLI -6.00 flB 
SFOl 75.4745111 MHz 
… • • … C H A N N E L f? 
CPDPRG2 waltzie 
W C ? IH 
PCP02 100 00 usee 
！ 120.00 dB 
‘ 〗9 00 dB 
SF02 300 1315007 MHz 
'2 - Processing oaraaeters 
51 65536 
SF 75.4677079 MHz 
»«0H EM 
5SB 0 
III LB ' 3 00 H2 
» I GB 0 
PC 1 40 
ID NMR plot oaraneters 
CX 23 00 EN 
CY 3 00 c_ 
I H P 1 BO.000 DPN 
I f Fl 13584 19 HZ 
1 ‘ • ~ ,-•- — — “•丄…一一 — - ••譯“,• F G P -10.000 P D « 
_ _ _ _ _ _ _ -754.6B m 
• ' ' I ； • ' ' • — > • . • • ! • • Tn- r r … ， • ] 口 ” ， i . , B . 26087 DO-/ 
, - - M TR — ,; I： 二 RO ••� R.- RO C； 二 � . , � - • :”： ••今‘H ^N* FN?；"- R 
Q ~ 一 — — — … � - — ^ CTI C"| 'J•‘ 卜.ID 3 C O C- O C' 7-1 N -N ，'• CL ‘ . . . . . . . . . . : .PIIFI • ，、 RY TJ •；J M I^N R^I RO RN M <"0 TO CO "O RU T- ” — . 
Date_ ？0060607 
Tine 16 30 
INSTRUM APXBOO 
PNOBHO 5 BBO BB-IH 
PULPROG zg 
TO 32768 
HO OH OAc ^ OAc SOLVENT CDC】3 
O b SHH 8992 BOB Hz 
FIDRES 0 2"^ 439 HZ 
AO 1 B219508 sec 
G^ &4 
8 5 〕H 55 600 usee 
DE 79 43 usee 
TE 0 0 K 
D1 1 00000000 sec 
hCREST 0 00000000 sec 
j MCHRK 0 01500000 sec 
.•……CHANNEL f ] • … … • 
MUCl IH 
？>1 5 .00 usee 
？LJ -2 00 08 
SFOl 300 1312000 MHz 
？2 - Processing paraiteters 
SI 32768 
SF 300 1300063 MHz 
HDM EM 
SSB 0 
L B 0 . 3 0 H Z 
GB 0 
I P C 1 0 0 
I 10 NHR plot oaraaeters 
I L I Cx 22.00 c , 
h A V FiP 8 500 PPM 
I i m \J A - ；r 
V O IN— CTO CM � � T O APHCH 0 40909 DP_/C_ IJ O LD CN C\J RU RN 卜 N LD 
5 o ⑦ o i C D o ai oi o H2CM 122 760^6 Hz/c_ 
R\J O 一 一 O CO R\J N 
' , _ , 
IQH^  I I I I I I I I I I I I t * « i I I I I 1' I « I I "t I I I t I I 1 I • I I I I'M I I I I I I I I I t I I I I I I I I I t I 'I I I I I I I I i • t I I I I I I I t 
S “‘ 5 5 J 3 2 1 0 
• -I; JL'R：?' •  
.--，..： D � . I {•OR 二 U O CR- ID RU ；•) U" -J-.�� 、丄、• . .1. …. S IF�V ;\J QL M W. ••�W X SJ U" •. S A? 一 OJ CN IFV�-« O 二 ^ XI ‘ ： 》 • 0 � = . . - . • ^ ' .. ：: :OR> PARAMETERS 
^ ^ ^ 另 PV；广.'� R C0060?L^  
！ " 1 1 1 I I I I I ! j 了,时 巧 
\/ / / \ / / IN3TRLW 00x300 
V 1/ \ Y ‘ �TOBHD 5 WB BBO BB-IH 





SHH ？6455.027 H2 
u n FIDRES 0.403672 Hz 
H O O H O ^ O A c AD 1 2366604 sec 
A. 广 邓 8192 
\C DM 16 .900 usee 
^ ^ OE 6 00 usee 
八 IE 0 0 K 
31 1 00000000 sec 
8 5 31] 0 03000000 sec 
^CRESI 0 00000000 sec 
MCWRK 0.01500000 sec 
…••…CHANTCL M •••••••• 
MUCl 13C 
3】 3 00 usee 
P U -6 00 dB 




PCPD2 100 00 usee 
?L2 〗20 00 dB 
PLl? 19 00 dB 
SF02 300 I3I5007 MHZ 
F2 - Processing parameters 
SI 55536 
SF 75 46770B3 MHz 
HDH EM 
SSB 0 
III U B 3 0 0 M 
GB D ... 
OC 1 40 
ID MMR olot oarameters 
CX 23 00 CM 
N CY 3.00 cm 
^ , M P )80 000 PD" 
丨35B4 )9 H2 
FC ., -2 - 7B4 68 H2 
' I I < I I I 1 I t I I I I I I I I r -I •• r 1' '1 I I I 1 I I I t I t I I I 1 -1 I r r I 1 t i i t i i i i « i t i i | i i • i t i t i i i i i i i i i i i i i i « • i __ . ^ 
‘ 丨 I 丨 . . I 丨 丨 丨 P^HCM 8.?608? DD麵/C_ 
K^ 160 MO 120 100 80 50 40 ？0 0 .,JCH 6?3 4?BS9 W,CO 
、 o J-. ,-v. . - prv ^ ^ 35 严JJ X- r „> I、 ，- r^ i lO r、 a：. .：!•. :.• 、•： «•, rj 二 —ur«"«"、 [.«，y • •» 
‘ in ^ rr .5： .x ，* . vj Uj O) 00 ID ry •?： ' j O C： 00 O CU r、iT. T ^t ‘、] •• 、"^• 二 O O 、 • ” . .c 
) . • - • . . . . ； tfpljT, 1 
卜 iH iT) in in iT) LfJ lh iD IP in m ID iD --j j v； m m m m ro ro .'j <\j — ‘ 
I : : : 。 — 
I Date. ？0060510 I Ijme 13 O 
IWSTRUH opX300 




‘ OL 0 
^ / S W H 8992.806 Hz 
^ ^ F iones 0 274439 HZ 
AO J B21950B sec 
邓 128 
Dw 55 600 usee 
3 5 DE 42 usee 
TE 0 0 K 
31 1 00000000 sec 
MCREST 0.00000000 sec 
MCWRK 0 01500000 sec 
•…•…CHANNEL M •••••••• 
\ MUCL IH 
‘ 31 5 00 usee 
3U -2.00 06 
5F01 300 1312000 MHz 
F2 - Processing paraneters 
SI 327B8 
SF 300 1300060 MHz 
HDH EH 
SSB 0 
L B 0 3 0 H Z 
SB 0 
PC 1.00 
] I ID NHR plot parameters 
ll I 匪 Ik CX 22.00 C« 
^ i i m i l l I J i l 工 二： 
； / / \ / V W \ i f 
o in 10 10 r^ OJICDI fr^ M low u/ ru ； O CO TT TJ CO ID CN C\J UD CD ^R CD PRHCH 0 40909 DPOL/CII 
,‘ o in ^ ^ o ” — 对 ” r v j o o ^ i D I 0 0 0 0 o o m cn m CD ^ HZCH 1?2 78046 HZ/CH 
i . . . . . . . 
— ” w ( \ i o f\j rn nj m 
I . 
j Qui I * ' I' I , I , , • I , , ，- • I • I • I , 1 • I _ • 1. r r I 1 I • • I I • I I -| I • • I •- , 1 I -, I I 1 I _ • I • t I I I r 、 • I I • ‘ • I I I _ ‘ 1 • t I I I _ _ t • 
^ 7 6 5 4 3 2 1 0 
� 
_ • • - , ...’• . - V r：* ：•. 
• •‘ ...:•: 
• ！ 
g u-f CD o") ro。•」••:'. 0-. . 一 - m : ,.J“UO \ 
U ⑦ n ⑦ 1 •二�’ O ，ru 臂 . p,. 
S S § P： ！^, 5 S ? O 20060610 
— — I I I I 丨 j t I ] J 补 
\ \ \ / / / I \ / / IUSTRUM OD.3C0 
, W \// ' ！ \ Y / -'ROBHO 5 BBO BB-)H 





5HH ？6455 027 Hz 
nones o 403672 HZ 
AO 1 23BBB04 sec 
5G BIG? 
AcO ^ A c DW 18 900 usee 
\ _ / OE 6 00 usee 
TE 0 0 K 
i ^ k 1.00000000 sec 
V 0 03000000 sec 
Z MCRESt 0 00000000 sec 
‘ MCWRK 0 01500000 sec 
86 
• • …… C H 4 M N E L n 
t NUC〗 13C 
3 00 usee 
3L1 -6 00 OB 
5F01 75 4745111 MHZ 
… • •… C H A N N E L f2 --------
CP0PRG2 waJtZlB 
W C 2 IH 
PCP02 100 00 usee 
PL2 J20 00 dB 
PL12 19.00 dB 
5F02 300 1315007 MHz 
F2 - Processing para晴eters 
SI 65535 
SF 75 4577137 MHz 
LH NDM EM 
SSB 0 
iB 3 00 Hi 
SB 0 .. 
OC 1扣 
10 NMR Plot oaranetens 
. CX 23.00 c_ 
CY 3.00 c« 
^ r .…、.八J•丄、X “ • , . 人 , … 。 K . .1 .Jm .naj,.x , ^ , J J n ^ J Ai. ^ .-m -^ i. •".•「•uni- r ‘_ 广 n [人 • f . i ... , :「「、„ „ ., - n.-r'^P J BO.000 ppn 
-1 13564 19 HZ 
J^. , -10 000 DDH 
JFEL -754.6B H2 
^ ^ ^ * 1 • « ； I I » I 1 I |- » I 1 I r I t t 1 • I • I I I t I 1 I t I I I I I I I I I I I I I I I I » I » « I I •• 1 » I I •» r I • I • t I _ _ t I _ _ I _ • • _ ^ ^ ^ g P60B7 DDH'CIl 
^ ^ ^ ^ ！ 5 0 140 1 ? 0 1 0 0 B O B O 4 0 ？0 0 H - M 6£3 « B 9 6 M/CI. 
- o V. - cn tn ro r,j a? iT, — r. •、 co n-) — an u~ — r- — r^ ：^  u") ru Ci o*: r^ • Data f-ar dn-eters 
5 ltv r^ o ^ c ^ (75 ® CD r- "r •， .-n — iD T r-j -- ri — CT m 广、j — o C": *^、 -6 cv cr. c c ! 工 . 3 3 〜 I 工 〜 〜 • w C" 03 00 CD CO CO ro 卜.r^ N ID 卜.t^ r、•二 o •’： - hm。】^^」 Q : . 二⑷ 5 卜 iT iT； iTi in lO in iD iP iT") uT^  u") u > u~ u") ^ m rn ro m m ("^t ."n rn ^ ^ ^ ^ — - - -
’ jate_ 20060614 
lime 15 03 
INSTRUM OPX300 
^ O B H O 5 »• BBO BB-IH 
^ P R O G zg 
TD 32758 
SOLVENT CDC 13 
I MS B 
H O — O H 3S 0 
^ ) / SHH 6992 806 Hz 
) ( -IDRES 0 274439 Hz 
O b AO 1.B219S0B sec 
A 祁 64 
Dw 55.600 usee 
87 DE ，9 d3 usee 
TE 0.0 K 
01 �00000000 sec 
MCREST 0 00000000 sec 
j MCHRK 0 01500000 sec 
CHANNEL M — -
j MUCl IH 
•I 5 00 usee 
：丨 ^Ll -2.00 OB 
SFOl 300 1312000 MHz 
f2 - Processing paraaeters 
51 32768 
SF 300.1300063 MHz 
‘ MDH EH 
SSB 0 
i I L B 0 3 0 H 2 
！ GB 0 
I PC 1 00 
ill L I 10 NMR plot Daraoeters 
1 I I CX 22.00 
—  KJ\ 三 _ 
/V\ l\ l\ \ j\A\ :r -Hr 
^ o m ^ ID ⑦ c n o fen o l ^ 丨rw u/ m 
5 O l D — rv m 03 in £ = 2 P^MCM 0 40909 DpA/CM 
^ § S S S S S S 2 G § HZCH 780-6 HZ/C. 
^ ^ ^ w^ r\j — f\j rn 
' I ' I I' I I 1 I I I I I 1 I I I I I I I I I r T"i 'I 1 I ' ( I I I I I I I I I t I I 1 I I ~i t ' t I I ) r I r r I I I I I I 1 I 'I >' I I I I I' I I • < • • < < • • I < < t > 
8 ' 5 5 4 3 2 1 0 
‘ — - -
I • 
1 
.,....::;‘ 1 : . . . . , 
：r 'Mj I 
\ J. Cg •••O 〜 • - CD iD — to PI in ro -'•^ OCNJ ‘ 
S u.") ru r^ o cn r^ m GO iD 勺 .、 > CD m 、： s D c n m — CD ^ 
^ •？- iCihn:»“J-.，. -41 affcfi-ie'-s 
安 2 S "O??!^!^!^；^：^ ^ ^ I'AIE. ？OOEOTM 
— — — ' , 1 1 1 1 I 15 09 
\ \ ] / j I INSTRUH 卯,300 





SWH 26^55 027 Hz 
F I D R E S 0 4 0 3 6 7 2 HZ 
AO 1 23B6B04 sec 
H O 广 O H AG 8192 
八 1 / 3N ia 900 usee 
Z 、 _ _ / OE 6 00 usee 
6_B TE 0 0 K 
31 I 00000000 sec 
311 0 03000000 sec 
3 7 MCREST 0 00000000 sec 
MCwnx 0.01500000 sec 
CHANNEL M 
W i I3C 
=1 3 00 usee 
？LI -6 00 dB 
SFOl 巧 47的111 MHZ 
CHANNEL丨2 - • … … 
CPDPRG2 HdltZie 
NUC2 IH 
PCPD2 100 00 usee 
I PL2 120 00 08 
PLJ2 19.00 dB 
SF02 300 1315007 MHz 
I F2 - Processing parameters 
； SI 65536 
1 SF 75 4577091 MHz 
WDM EM 
SSB 0 
I LB 3 00 HZ 
GB 0 
I PC " 0 
ID NMR Plot oarawters 
I CX 23 00 cm 
I C Y 3 0 0 cm 
V W - I P I B O 0 0 0 O O M 
I I M 135B' 19 HZ 
V . , * " ‘ * ~ ^ * 1 丄 ^ -29 -10 000 ppii 
S i ' ' ' • 1 . • 754 6B HZ 
^ ^ ^ . • I ' ".r » I • . • I I '1' I I I I • I I I I I I '1 M r 1 J • _ I I I I I • I I » I • • ‘1. r r • 1 i i _ | r i t _ • _ _ i ._ i _ •, i _ • t _ • , . 「 ” • _ _ • • • •，，| • • i i ^ p ^ ^ 日？6087 ppii/cii 
^ J ^ ^ ^ L B O 140 120 100 BO 60 JO 20 0 Z^CM 623 «B96 H-'C^ 
r - ^ T T . n n . r n - ^ ^ m m o i D m o c o " ^ c n c D 勺 c o m r o o t j D i n r n o r u — n o t o m — 口 二 Oii ‘ ^ 2 Currem Data Parameters 
§ ^ - r^ ' rJ r^ r^ • 勺 • T j ^ m m r n m m m m m m m m r i m r v j r v j r x j o j 〜 〜 - - 一 ” • ^ 
Time 8 29 
INSTRUM dpX300 




N NS 8 ,��N'BN OS 0 
— t 5MH 8992 806 Hz 
p - - / > FlOTES 0 274439 Hz 
I > I AO 1 8219508 sec 
."T^D" BH RG 64 
OM 55.600 usee 
8 8 OE 79 43 usee 
TE 0.0 K 
Dl 1 00000000 sec 
MCRESl 0 00000000 sec 
HCHRK 0 01500000 sec 
… • • … C H A N N E L F 1 
H O C \ I H 
PI 5.00 usee 
OLI -2.00 OB 
SFOl 300 131?000 MHZ 
'2 ‘ Processing oaraneters 
31 32758 
5F 300-1300056 MHz 
I MOW EM 
3SB 0 
LB 0 30 HZ 
SB 0 
IL , 00 
|1 I I U ll ID NMR。l。t parameters 
1 I -'.iiP ,^ " A ft ： A '' , J ‘ J .一 . . : \ - . ！ \ - \ • . . .- ： o 2 W ？：>，-
— , • . _.. ... . • - • - •• ... ~-- — -- - — — — . • -• • ""“ • •“ - •• — - . . • • — • • - -―“ — — - • ‘ 
. .‘ , --'.I ij 
. , j i j I ： ； j • 0 SOO 
£ 丨m l 丨 t . ,1�二 i f - i丨 I —I iol i—丨 丨一 �r^l 
— — ~ 
-T T - ,’ 丁 1 -1 r 1 _r . I t. , 1 1 1 [ - 1 - . 'i < i t . > > | i r-i-r-t-i-r l" i i f i i i i-r i , .| i r i i i . i r-i-^-r-T -n- v 「i . .r . , i . i , • | , • , . 
p p m B 7 6 5 4 3 2 1 0 
卜... .... 
lurrent Data Parawiers 
jamF HMXylSD-Bncia 
i'PHU 1 
S S s r ' ^ C O U . S U . O N PARA^TERS 
I 2 三 s s f： f； s s s s s ？二- ' 'T'o I 





5HH 26455 027 Hz 
M O R t S 0.403672 Hz 
AO 1 23B6B04 sec 
qC 6192 
DM 18.900 usee 
0 DE B 00 usee 
I ^ " N - B N TE 0 0 K 
) ( 01 1.00000000 sec 
O ^ \ dll 0.03000000 sec 
___I ) ~ / MCREST 0 00000000 sec 
'bH MCHRK 0.0〗500000 sec 
8 8 • •……CHANNEL ri 
W C I 13C 
01 3 00 usee 
DLl -6.00 dB 
5F01 75 4745111 MHZ 
• … •… C H A N N E L f2 • … • … 
CPDPflGS waltzie 
MUC? JH 
PCPD2 100 00 usee 
3L2 120 00 OB 
PLl2 19 00 dB 
5F0? 300 丨315007 MHz 
=2 - Processing parameters 
51 65536 
SF 75 4677075 MHz 
WDM EM 
1 5 S B 0 
j| S -. 3 00 H： I •、三 0 I =R ！ JO 
！D M' . i»a。》€tert 
I •, ？3.00 c_ 
I :• 3 00 
I I -MP IBO 000 DP" 
. 1 J _ -1 .人 1 ULi 丄晒」 LUI . , 丨 ， • 丨 “ 000 二 
i 」-•， • • “ _• ~ ‘ ‘ “‘ . •“ 〜 F? -754.68 Hi 
^ ^ ’一 J I • I I I • T • I • I I I • • • I 1 ' ' ' ' ' ' ' I I I T • B. 26087 OPU/ 
^ ^ ^ ^ ^ — 
o m o c n o r u m i D 〜 勺 臂 — c o r > 对 o c D — t D O D C D o r - m r n r - ^ i ^ r ^ ® Current Data Parameters 
E S 5^：；^二2：：：：:二 S S G G G S S S A S S S I ^ S ? 似 ME HMXYOBA ⑵ 
. I 厂 ：：二一― 
Date. ？0060603 
Time 13.03 
I M S T R U M 0 0 X 3 0 0 
3R0BHD 5 MM BBO BB-IH 
y =^PROG zg 
9 PACQ 厂 OAC TO 327BB 
^―( '}, SOLVENT CDC 13 
O S ^ B D S 0 
SWH 899? BOB HZ 
F1DF€S 0 27^439 Hz 
90 AO 1.B2J950B sec 
叩 512 
OH 55 500 usee 
OE 79.43 usee 
T£ 0 0 K 
01 1 OOOOOOOO sec 
H C R E S T 0 OOOOOOOO s e c 
HCMRK 0.01500000 sec 
........CHANNEL f 1 • … • … 
NUC) IH 
Pi 5 00 usee 
PLl -2 00 dB 
5F0J 300 1312000 MHz 
F2 - Processing paraiReters 
51 32768 
SF 300 1300063 
HOW EM 
SSB 0 
. B 0 3 0 H Z 
SB 0 
PC 1 00 
|y I 10 NMR plot parameters 
A i^lLl ^ MP B 500 DD« 
:: ？JO HZ 
- O TO CNNR^SOV? •” N: ”50 07 HZ 
y o nj cn cn •«- o c^ r-. — id in apMCM 0 J0909 0D_/'( 
I jr f-> -CT p~i ro fr-j r^ in nj r^ 
gr O o crl U O cn ro to m HZCM 122 780托 »z/u 
£ 一 •^一 rvi ^ m m t\j 
^ ^ 
, … | ’ , • • ' < > > < ! ' ' I I ' T I 
DOM B “ 6 5 4 3 2 1 0 
！ 
‘ . ... I ‘ 
' . ： ？ . 、 , ！ X . 、 - CO r^ Z-： . 一 C O N ^ . ‘ • . . “ 】 
、. 、：、 CT. LO ro o •'、u"i 工 • . T 卜 二 •二 ： • ^ ；‘ • o . • . . / -..I'..,- }•. ；oneiei s �� ，’ rv I�r*^ �rv N «二, .£) if …t C-.i •： -j ? : j .'-I'.r ？•.i»6062l 
V " / V 1 1 \ \ i . ^ / 二 。二 
�f ^ r r \l “ r V 二 … ” ： 
TD 65536 
SOLVENT CDC 13 
NS AO I 
OS 0 
S W H 2 2 6 7 5 7 3 6 H Z 
FIDflES 0 3朴004 HI 
AO 1 4451188 sec 0入PACQ —AC 叩 8192 
V - J 〕M 22 050 usee 
\ / DE 6 00 usee 
( O ) TE 0.0 K 
V D1 1 OOOOOOOO sec 
Z \ a n 0 03000000 sec 
Q Q MCnEST 0 OOOOOOOO sec 
MCMRK 0 OJ500000 sec 
• • … … C H A N N E L M … • • … 
MUCI 13C 
PI 3 00 usee 
-6 00 OB 




PCPD2 100 00 usee 
PL2 1?0 00 dB 
PLl? 19 00 dB 
SF02 300 1315007 MHr 
F? - Processing paraiietePS 
SI 65536 
SF 75 4577150 m z 
NOM EH 
SSB 0 
LB 3.00 HZ 
SB 0 
III OC 1 IO 
HI ID NMfl plot para_eters 
H :X 23 00 C_ 
W CV 3 00 c« 
V H -IP 180 000 PD_ 
M H ’1 135B4 19 HI 
, ' ' , , ^ ^ ^ ^ ^ ^ - - ^ ^ P P - 1 0 O P O D D » 
' ' I ' ' < ) t I I < I I T t I t I 'I r I I I I t I I 1 I I • I I I I I I 1 I I I I I I I I I I 1 t I I I i I I I • I I I I I J • • I I • t I I ^ p ^ ^ g HI議 
1J0 120 100 BO 60 JO ？0 0 6?3 «B96 ^"C^ 
、 . : 、 ^ ru ru - O c 、）-.5 ” r- CD tr- o X- ^ ir. u： . ” ； + y^t^ 
I 4-. - - E ^ U I Z U L G S P : ？ ；： FT: ？ • 二 J O ^ ？ 
i •« • /PtKj I 
, -CT ^ -n s i ” " q m m f) .-n m n m m ru fo To rvj ru co ro ^ ^ -. • 
I ^ ^ 
"‘ Date. ？0060623 
Tjme 12.00 
INSTRUH opX300 
PROBHO 5 i» BBO BB-IH 
PULPROG zg 
TD 32768 
SOLVENT CDC 13 
I NS 4 
O S 0 
O A c oAc 5Hh 8992 B06 Hz 
( J - Y NORES 0 27^ 3^9 HZ 
) ( AO 1 B21950B sec 
OS^ B 祁 161 3 
/ \ DM 55 600 usee 
DE 79 43 usee 
0 4 TE 0 0 K 
0) 1 OOOOOOOO sec 
KCREST C_ OOOOOOOO sec 
Mcwnc 0 01500000 sec 
• • …… C H A N N E L n 
I NUCl IH 
‘ PI 5 00 usee 
PLI -2 00 dB 
SFOl 300 1312000 MHZ 
F2 - Processing parameters 
SI 327BB 
SF 300.1300063 MHz 
MOM EM 
SSB 0 
i LB 0 30 HI 
I GB 0 
PC 1 00 
I I 1 ID NHP plot paraneters 
1 J I I CX 22.00 c_ 
A B F\ A _ _ A J V J L NP B^OO 二 
)I } { I A F2P -0 500 0P_ 
J / \ / \ / ^ / \ F2 M 5 0 07 HI 
F § m m K 2 o (D ru ru OPMCM 0 40909 DD_/C_ 
j 专 g S S 二 a s ： ： S - HZCM 122，BCM7 Hz/C_ 
— — C M TT I O O CO nj o 
‘ . , 
• I , » , « » • 、 I • I I I I I • I I I I I 1 I I I i I I r t > T I 1 1 I T I . 1 1 I I I » I 1 » I r 1 I I I 1 I I I I I • I I I « t 




‘ Current Data Parameters 
NAME HMXy09 (2)C13 
EXPNO 4 
• ^ 〜 CD o c o ^ - ^ r n - ^ i r u m nj cD o 
m in o f ^ c D 卜 l O m r u f M i n m r^ in 
e 们 门 门 r n o ^ t n — o ^ m ” ⑦ 。 们 … 【2_ «cQuiS)tion Parameters 
§；：：；：： 2 Date. 20050623 VKA J \ ) / INSTRUH 。。！(3�� \ / / =>ROBMO b mm BBO BB-IH 
丨 丨 。ULWDG zgdc 
TD 65536 
5 0 L V E N 1 C D C 1 3 
NS 387 
OS 0 
SkfH 26455 027 H2 
M O R E S 0 403672 Hz 
40 1 23B6B04 sec 
叩 8192 
DH IB 900 usee 
3€ 5.00 usee 
I TE 0 0 K 
H O O H O A c 广 O A C ⑴ I OOOOOOOO sec 
\ t T _ y a n 0 03000000 sec 
“ \ / H C R E S T 0 OOOOOOOO sec 
/“^L MCHOK 0 01500000 sec 
… … " C H A N N E L M 
9 1 13C 
‘ PI 3 00 usee 
PLI -6 00 dB 
5 F 0 1 7 5 . 4 7 4 5 1 1 1 M Z 
CHANNEL f2 — 
CWRG2 MALTZLE 
•WC2 IH 
PCPO? 100 00 usee 
PL2 120 00 d8 
3LI2 19.00 dB 
SF02 300 1315007 m z 
F2 - Processing oarameters 
51 55536 
SF 75 4677079 MHZ 
1 HOW EM 
SSB 0 
III • • 3 00 HI 
I SB 0 
=>C 1.40 
10 NMR plot paraneters 
CX 23 00 c_ 
CY 3 00 cn 
?1P 180.000 PDii 
\ ^ I I . ‘_ ’ 3584 19 HZ 
L ^ _ _ _ F2 -754 58 H2 
, • , r • • r p r 丨….TT-i-yr-,……，j , • … … r i • < < > < • < I^T^TT^T-T 丄 r » 了 T T y r T T T - ^ ^ p ^ 6 26087 O P , 
^ -g 卜.oj C li； ^ 00 々 I、 ” 二 c r , X- r_ — “ • ’ ：’ ‘) X X — ..ur: err. uile jr.” 
§ •. OQ r. V -J Ct 。’ M -V • r.j rj rg 、- ” 二 ：： • 、 — o o o C. o : ; ... •..: CT. 训： …..：•..‘ 
‘、 IN TN IP IP IT) A") IT) IF 1 - ' LO IN LO I V "N -U RO RO <m R^ R«J RU Tj J R. —• ^  • 一 • '.PT<0 • 
I 、 警 - 1 : : “ 一 — 
DATE. ？0060609 
Ti«e 10 12 
INSTRUM 00X300 




1 NS 15 
0 . 
, 5HH 的92 806 HZ 
A C Q ^ ^ A C M O R E S 0 27DD39 H： 
^ 3 / AO 1 8219508 sec 
)—F G^ 143 7 
O b DM 55 600 u&ec 
X 79 USEE 
TE 0 0 K 
g o 〕丨 [OOOOOOOO sec 
MCREST 0 00000000 sec 
^CWRK 0 01500000 sec 
• • …… C H A N N E L M … " … 
\ MUCl IH 
‘ 5 00 usee 
^Ll -2 00 OB 
5F01 300 1312000 MM£ 
'2 - Processing parameters 
5] 327GB 
SF 300.1300066 MHZ 
MOM no 
5SB 0 
lB 0 00 HI 
GB 0 
DC 1 00 
|| I ID NMfl plot Daramelers 
‘ H L I CX 22 00 CO 
^ Ul nil h iW I - lift. • )v MP 二 pp. 
� / ^V 八 \ /\ "o's^p. 
J o U a. m L ] L r ^ o \ -J50.07 HZ 
5 § ；：： S ；^ 2 ；^ T ^ S S �P"CM 0 40909 DP«/C. 
O O O CN — EN cn — — HZCM 
！ — O M O FU IN LO 
' I ' • I I t I I 1 I I I I I I I I I » t I I I I ( 1 I I I ‘  I 1" t I I I 1 t 1 I I I I 1 I I 1 • 1 ( I I I I I » I I I I I I I I • > I ' I I r I I I 1 I I 1 I j I " • I 
S 7 6 5 4 3 2 1 0 
\ 
• .• .. ？ r-t -.- ' V 
• ••. . . . > : : _ : . 
^ 
、 f ':..,•:，‘. ： 
S If) S t , .-s, (T. -J if, 
§ ~ m cn in 、- .V- -、• o-- .二 T • 
•卜 r^ 、 OJ 〜r- • '••t'lyjs.jt ^St $ 
I ！^ — 5? ; 5 Cb £ iS S ro cj ru "Mie_ 柳 VY . I • 1 1 1 I TIME 12 N 
I X ^ , / \ / / ^'^STRUM OPX300 
\ / f 3fiOBHO 5 »_ BBO BB-IH 
‘ •丨 丨丨 I I ；>ULPqOG zgflc 
TO 65536 
SOLVENT CDC 13 
MS 387 
OS 0 
SHH 26455.027 Hz 
FIDRES 0.403672 Hz 
AO 1.238680^ sec 
AG 6192 
18•900 usee 
X 6.00 usee 
I Z - /^AC TE 0 0 K 
1 D1 1 00000000 sec 
311 0 03000000 see 
MCREST 0 00000000 sec 
^ ^ MCWRK 0 01500000 sec 
9 2 … • • … C H A N N E L fl — 
NUCl 13C 
=1 3.00 usee 
^Ll -6.00 OB 
SFOl 75 ^745111 MHZ 
CHANNEL f2 --------
CP0PRG2 waltz 16 
MUC2 IH 
PCP02 100.00 usee 
PL2 120.00 dB 
PL12 19.00 OB 
5F02 300.1315007 MHz 
F2 - Processing parameters 
SI 65536 
SF 75 4677079 MHz 
I HOW EM 
I 5SB 0 
III LB 3 00 Hi 
J GB 0 
I OC I 40 
I ID NMR plot parameters 
U :x 23.00 c_ 
H CY 3 00 c_ 
、 I I fl -IP 180 000 DD« 
H M 13584 19 HZ 
, ••i... M ^ ^ ^  V . • • 州 • 内 仰 , 沙 -10 000 pon 
S ' ' I , . 6B HZ 
'I I > • < I I I I I I I *> I I t i : i ： ^ . I I I I • I -i ' I I I 'I I I t I I I I I : 'I t « I I I I I t r 'I "I I I I I i I I i I I « I I I I I I t ' I I I I < I I I I I I i j^pj^ l^  g 26087 0 /c 
^ ^ ^ 啦 1 扣 '00 ^ 60 JO ？。 0 6,’3 ; 9 二 . 
.. 一、 c 一 r\j •、 CT rj r^ x r — ui r\j ld cn o -j - • •.-) u"> cc — -- co in o t, — u*r 卜 rr .^ r r m i Data Po'ij^-tert 
• 工、 ，7 ru O cr. ID OJ 卜.O X. .：• ” u-〜：‘ iD iO ro — C： . LC rn CO r^ «X> in U-*. uO -r ’• . --j . 。".‘【• --0 .；；； ,:C •-；：> CO CO 卜、r. m 广I-.: r- r-. • -n PI CO CD CO CD CC X ：•  -C :.‘ .二. ID r、 f^ r、卜 r-. ,、 •、 j i- g r。 . »tM、/:J020 
u") tn iTi If) iD in in in LTi Lfi if- ” ^ y 了 m m m n m pi •， m 一 — 一 一 一 等-一 了 i'PiiO 1 
I “ f i _ 、、 -c- - Acquisition ParamelErB 
DATE. ？0060626 
l!»e 18 Oa 
INSTRUM OPX300 
PROBHO 5 »_ BBO BB-IH 
PULPROG zg 
TD 32756 
SOLVENT CDC 13 
NS 8 
DS 0 
u n O H SHH B992 BOB HZ 
- lOfiES 0 274439 HZ 
/ A O 1 6219506 sec 
^G 256 
DH 55 .500 usee 
DE 79-43 usee 
9 3 TE 0 0 K 
1 00000000 sec 
MCREST 0 00000000 sec 
HCHflK 0 01500000 sec 
i … • •… C H A N N E L M … - • … 
I MUCJ IH 
〕1 5 00 usee 
=»L1 -2 00 dB 
5F01 300 131?000 MHz 
- Processing o»pa»eter» 
51 32766 





PC I 00 
�. • 
I 】D NMR plot parameters 
. L C X 2 2 . 0 0 C M 
- i L - l i J i \ _ k _ U _ y U L J^l II 
^ / K I A A '2P -0 500 pp. 
& o m ) r\j| in |U3| o fin I -150 07 Hz 
,专 O 5 ? M TS C： 5 ^ 冲MCM 0 40909 DD_/C« 
卜 o o o c n — 〒 门 — H2CM 1?2 78046 Hz/c» 
— — o m f\j ① 
‘1 , , 
DOrti 1 、， I , ••>- T , _ I I . I , I 1 I • • I I , I , I I 1 I I I I > t I I I I t I I j I t I t I I I t I I I I t I 1 I I I I I I' I I -1 I ) I I I I I I I I , , , I , J I I , , 
® • 6 5 4 3 2 1 II 
卜 . ... — 一 , — 丨 一 ― 
,.I厂 • •‘ I . 
冬 . ? • . , 、 .:n r. .o ,, … J 
X •、 ， J； J-, c r - 、 — X. - x. 
5 ... ••TV ry, in — 5：- <7， 
m O ⑦ rn OT 卜 . O c LD •• •、 '' ^ff-^ters 
•二 ^ 2 口 " 、 ' 、 丨 、 〜 山 . m iv fo JaKi^ vt'iue^e 
T — - ! I I ) J I : I 时- 10 
I 、. \ \ Z ； \ H^S'RUM on>300 






SHH 22675 736 Hz 
F I O R E S 0 3 4 6 0 0 4 H Z 
AO 1 4451188 sec 
祁 BIG? 
Dw 22 050 usee 
〕E 6.00 usee 
i H Q 广 O H TE 0 0 K 
；厂 1 00000000 sec 
311 0.03000000 sec 
‘ L HCREST 0.00000000 sec 
J X MCHRK 0 01500000 sec 
… … C H A N N E L f 1 -
93 VUCL 13C 
〕1 3 00 usee 
P U -6.00 OB 
SFOl 75.4745111 MHZ 
— — " C H A N N E L i2 - - - - - - - -
CPDPRG2 waltz 16 
m C 2 IH 
PCP02 100 00 usee 
^>L2 120.00 dB 
PL12 19.00 dB 
5F02 300.1315007 HHz 
F? - Processjng parameters 
51 65536 
SF 75 4577077 mi 
MON EH 
. SSB 0 
- B 3 0 0 H 2 
GB 0 
。C 1 AO 
10 NMR plot parameters 
CX 23 00 cm 
. CY 3 00 cm 
MP 160 000 0D_ 
, m . W W JL 飞 lU. rrVVirl.r_T L K J^L,.—_ —_ 丨 ，3584 19 HZ 
’、 , , ” 灰i^ "^ *""*"""*"^ "^ *^-^ "^^ "^ *^」气.力 r 广 广 肩 r i 巧 -JQ 000 卯瞧 
J L ^ ' ' ' ' I ' ' ^ 1 r ' 广 r 1 , ' • , • I , , • , , , , _ _ I ’ , - r 1. , r • • I I , • • , • _ , , 1 - 7 5 ^ . 6 6 Hz 
I L , 160 MO A^O .00 80 60 .'O I 0 ^ 二 二-
— R V J C X J U D T O - ^ U D I D O C D I D I N ' ^ A I R V C N > RV CN -R- R^ ID Current Data Parameters 
e S S g g g g f f i S S S I S S 男 R S S S 13 5 ^ ；^  ， M E HHXyi3a(2) 
a 、 ^"ST ^ T ^ m n m m m m r o r n m r u n j — 一 — ：XPWO 1 
I I ^ ^ W / / 广 / 丨 雷 
Date. ？0060718 
Time 】B.I4 
I N S T P U M O P X 3 0 0 
W B H O 5 •_ BBO BB-IH 





5HH 6992.606 Hz 
M O R E S 0.274439 Hz 
Q AO 1 B21950B sec 
=1G 362 
_ _ ^ jH 55 BOO usee 
O - / ) JE 79 « usee 
I V-/ TE 0 0 K 
OH 1 00000000 sec 
MCREST 0 00000000 sec 
9 4 mchok 0 01500000 sec 
--------CHANt€L fl 
MUCl IH 
oj 5 00 usee 
‘ DLl -2.00 dB 
SFOl 300 .1312000 m z 
=2 - Processing parameters 
I 51 3?76B 
I SF 300.1300063 MHz 
HOW EH 
SSB 0 
L B 0 3 0 H Z 
&B 0 
PC 1.00 
10 NMR plot paraiieters 
II . CX 22.00 cm 
L Kf[_Si 111 hA. rtL FiP lln 
\ /1\。IVK ; r I ^ i r 
i '0 SJJno 2 S O T {£> O'^TN DPHCM 0 40909 PD«/ 
I g § g g s a § 。 § s § HZCM 78046 H 2 A 
c — o 一 o m 一 丨 ” ru m 
.-T-I~r-r-|- I -I- R"F-T-R-|-I-R-|-r-r-R-.--T-N- T I I | _RI~I~I I I I �-]~!~1~1~1 TT T-I-I-P-I-R R-|-RT"I I • | • • I • • • I • •"PTI-T-R RI-R T R'^  "R~R-，"T~I."I�T-R~PR VI 
ppm B 7 6 5 4 3 2 1 0 
� � � . . • - . . . 




fN. to rv, o r\j c u m c p i D — f u i n m 一 l O o CT> ^ o 
o — m i D V m o j C D r ^ m r u c o i D ' ^ rn m in a^ oj 
E r i — t n r v j . , n o i n - o a i o o o r > - — — ^ ru rj . .cQu.suiun Parswters 
§ S S S S 2 S 另 f^ Date. 20070728 
— — 内 — T) iRp ，3 23 
^ \ l \ oflOBHD 5 mm BBO BB-IK 
‘ i m f【丨 •丨 auLPnoG 2goc 
TO 65535 
SOLVENT C0C13 HS B79 
as 0 
5MH 26455 0?7 HI 
FIORES 0.403672 Hi 
AO 1 238B604 sec 
% BI92 
DM IB 900 usee 
OE 6 00 usee 
TE 0 0 * ,。、『 01 丨 00000000 sec 
\ 字 ill a n 0 03000000 sec 
~ \ I MCREST 0 00000000 sec 
/ I mCwRK 0 01500000 sec 
卞 八 •…… . C _ N … . • … 
94 NUCI 13C 
3.00 usee 
3 U -6 00 OB 
SFOl 75 4745〗〗〗MHZ 
• … •… C H A N N E L f2 
CP0PRG2 waltzlB 
MUC2 IH 
DCPD2 100 00 usee 
t>L2 1?0.00 dB 
Ptia 19.00 08 
5F02 300 1315007 m i 
F2 - Processing parameters 
SI 55536 
SF 75 4677053 m z 
HOW EM 
SSB 0 
L B 3 0 0 H Z 
GB 0 
I 1 
I 10 NMR Plot Dareneters 
I CX 23 00 c_ 
I CY to ca 
I 11 FIP IBO 000 pp« 
, , , … 丨 … “ … • … … | T T T T - r T T r t - T 门 i—r-r r T r . -r-rri-r-. . i t 1 " T - r ^ ^ E L S O ^ 
o ” 7 r n i i D r u r u a j a j c n N ” 0 " ) C D i n — i D " " C T > " * T c o r n a 3 i n " * " ^ c n o m r - - c D f v j ^ ^ i D C T ) Current Data Parameters _ U3 IN — 艾 R\JR\JCN"^ R\J(\J"^ OCDRVOCNCDININR\JRUIO"*Y— OCOTOM ^ 
= ru m r o m — 一 • ^ o o o o o c n c o c D C D r ^ f - i D U D — o o o o o o r ^ r s T ^ ^ r n r o m NAME HMXy07D (II 
CI 艾 • ^ ^ ^ • • ^ • ^ n m m m m n r n m a j r v j r u r v j a j r u r u 一 一 ” iXPMO j 
^ ^ ^ ^ ^ 扇 】 
n lllir ( i r 111 1 tl F2 - AcQuisitJon Parameters 
Oate_ 20070520 
Time 12 01 
INSTRUM apx300 






SWH 8992.606 hz 
-lORES 0.274439 Hz 
O ^ p AO 1 62I950B sec 
W /—C % 352 
) / ^ O A c Ow 55.600 usee 
0 6 DE 79 43 usee 
X TE 0 . 0 K 
01 3 OOOOOOOO sec 
9 6 MCREST 0.00000000 sec 
MCWRK 0 01500000 sec 
… • •… C H A N N t L M … • • … 
•WCl JH 
5.00 usee 
OLl -2.00 。B 
SFOl 300.1312000 MHi 
F2 - Processing oaraneters 
SI 32768 
SF 300.1300066 MHz 
NDM EH 
55B 0 
L B 0 3 0 H Z 
GB 0 
PC 1.00 
ID NMR plot parameters 
1 jJWii L HP B'SOO llm 
- in fofcDfin lolu^l-^inl frnfr- oi m ' m f V -150 07 m 
^ ？ § K S g S S S S： 2 § ；^  PPMCH 0 .40909 PD«/ 
2 cn o o — — c n c n o ) id cj> o m cn cn o •h^ CM 122 78046 Hz/c 
•S o o o o rvj r\j ^ r\j ru uD 
T I I i-p-r-p-r-r-r-i—r-r-i—，T-rn~T~T-i i | i i i t r-i-r i i [ t i i T T it [ t i — i - t I-TT-] t I t i 厂 t~T”rr| i i r T T > i T 厂 r 
Dpm B 7 6 5 A 3 2 1 0 
‘ ^ 
Current Data Parameters 
NAME HMXy07b(l)Cl3 
EXPNO 1 
二 S C L n o i D r ^ r o m o L o r - cn co co oi r-. m ！^AOCNO 1 
E FW CO RU— — OR^ M R^  RN TO S M 
g - o o o — c o r ^ r ^ t n v o i D i n m r ^ 〜 l o m — ” " ^  " 丨 U o n Parawters C：： I；：： 二二 m r\i ru rvj r\j ru oj Date. 20070520 
V • H / / ^ ^ 尸 i r … b � � E 
• ='ULPR06 zgoc 
TD 65538 
SOLVENT C0C13 
NS U A 
DS 0 
SWH 26455.027 HZ 
V / M O R E S 0.403572 HZ 
><r AO 1 23B6804 sec 
/ - O A c 叩 6192 
/ V DW IB 900 usee 
i i ^ OE 6.00 usee 
TE 0 .0 K 
01 1 OOOOOOOO sec 
a n 0,03000000 sec 
Q g HCREST 0 OOOOOOOO sec 
MCMRK 0 0]500000 sec 
CHANNEL M ••••••-• 
NUCL 13C 
PI 3.00 usee 
-6.00 dB 
5 F 0 1 7 5 4 7 4 5 1 1 1 H H Z 
• • …… C H A N N E L fS 
CPDPR62 w a U z i 6 
NUC2 IH 
PCP02 100 00 usee 
=»L? 120 00 OB 
19 00 06 
SFOP 300.1315007 HHZ 
P2 - Processing pdraneters 
SI 65535 
SF 75 4677083 m i 
WOH EM 
5S8 0 
H . L B 3 . 0 0 H 2 
GB 0 
I 1.40 
10 NMR Dlol paraaeters 
CX 23.00 zm 
CV 3.00 CM 
I M P 180 000 ppn 
- , I, . “ . ... . _ J ^ . . . , 13584.19 HZ 
— — 丄……WCJL “一^_•••• rgp -JO 000 pp. 
^ — — ^ --- — -_• ： A 1 WMCM B 26087 Pfm/ 
o o j a j r o m v i D i O L D i n 卜 a D r ^ f ^ o « ^ L D r n ” i D r ^ m ^ i n r \ j c n o i r ^ n j a ^ o r u c r » 臂 r ^ c n r o i n 臂 o Current Data Parameters 
c- U3 臂 m o j — o u D i n o j — ” C T » r - - i n i n c \ j o ( D a D i D U " ) 々 n i n j " ^ o t D i D ” o i c j ) r - - c n c o u D — . “ 邑 rvj r u r \ i C \ j c \ j ( M r n r n m n 一 — o o o c D C O C o r - ^ r - ^ r - ^ 臂 r o m o j r u NAME HMXy4l 








N S 4 
D S 0 
SWH 8992.BOB Hz 
FIDRES 0 274439 Hi 
AO 1.B2I950B sec 
RG 1^ 3.7 
OM 55 600 usee 
^ P H OE 79 .43 usee 
W ^ ^ 他 TE O O K 
> / ^ O A c Dl 1.00000000 sec 
O b MCREST 0.00000000 sec 
MCWRK 0.01500000 sec 
… … — C H A N N E L fl --------
9 7 Nuci IH 
PI 5.00 usee 
PLl -2.00 OB 
SFOl 300 1312000 MHz 
, F2 - Processing paraBeters 
SI 32768 
SF 300 1300065 MHz 
MOH EH 
SSB 0 
LB 0 30 HZ 
GB 0 
PC 1 00 
10 NMR plot Daraneters 
I 11 CX 22 00 CH 
� L I L J U < „ J l rip 二 ： 
, I ' I V J \ -?p _。50。。。• 
；r o |ru ID fen t D ^ m l a ^ f ^ ^ 150 07 Hz 
fe g S S S ！^ K 2 5 g s =PHCH 0 ^0909 P0«/ 
I o o — . O 卜 ” 一ir| ⑴ 42CM 122 7B046 Hz/c 
— � 
•>•"，">" I I I 丁-, ^ T « I I"! I I « ~ i I I R-|-NI" > I i-i I 1 丁• _- • I •• 1 I " T ~ r - T - T - P T I I i R i I ^-R R-r-i T T I-i—t--p-R-T-T-TT-T-r^ i | i i—i -i—r I-T-T- i T r •> 
ppm 8 7 5 5 4 3 2 1 0 
� • - . 
Current Data Paranelcrs 
顺 HMXy4Jcl3 
I 
— — o 臂 C D " ^ M ti id ^ R O C N O 1 
o r^ LO r u o i N i n u i — c n r o — 臂 o o — 臂 
g rn ai — i n m i D ' ^ c n o r ^ i D i n o) rn io m 
g ;：： O o ⑴ r ^ N r ^ m o o i i n i n • N r ^ ” — F 2 - •〔叫⑴ u o n Par 晰 ters 
!；；； I；：； 二 CO 卜 r ^ r ^ 〜 r ^ i o t o t o rn ru ru f\j f\j Oate_ 20070522 





I OS 0 
SHH 26灼5.027 H2 
-I0RE5 0 403672 Hz 
AO 1.2386B04 sec 
RG B19? 
DH 18 900 usee 
v J ^ / " O A c DE 6.00 usee 
^ … “ TE 0 .0 K 
J i U A e 0) 1.00000000 sec 
dll 0 03000000 sec 
MCREST 0 00000000 sec 
HCWRK 0.01500000 sec 
97 
… • … . C H A N N E L fl -
NUCI 13C 
PI 3.00 usee 
P U -6 .00 dB 
5F0I 75.474511! HHz 
… • • … C H A N N E L f2 
CPDPRG2 waltzlB 
NUC2 IH 
PCPD2 100 00 usee 
=12 1?0 00 08 
P U 2 19.00 OB 
5F02 300.1315007 HHz 
P? - Processing parameters 
51 65536 
SF 75.4677079 HHz 
_ EH 
SSB 0 
‘ I -B ' 3 00 HZ 
：. 12.0C ：» 
-IP 180 000 PD» 
、 -J 13584.19 HZ 
I - 、 ？ • ？ P -JO.000 PPB 
MLIFLLLBBMBE^ ‘ T ‘ 『 T 门 丫 1 「 门 - _ I ^ . - 1 1 ； 二 ： 
• ^ l O c n r ^ i D f u c n c D C D C D a i c n O T a i c D r u f u m i n u D r u r u 卜 — 一 c o c D r ^ O J O o o ) Current Data Paramcttrs 
一 ODOIMCOCDIN 货 NOOIC)CDID"*TII5 对 ①山们 P = uauc 
a. i n i n m i n i n m 臂 臂 " ^ 臂 " * T v 々 v r n m m n r u r v j c \ i r \ j — — — — 一 — — — — — — EXPNO J 
D a t e . 20070703 
Ti»e 2 1 . M 
INSTRUM dpx300 






SWH 8992.806 Hz 
FIDRES 0.274439 Hz 
/ — O ^ AO 1.B219508 sec 
3 6 2 
) i ^ DW 55.500 usee 
0 ^ 0 DE 7 9 . « usee 八 TE 0.0 K 
D1 1.00000000 sec 
HCREST 0.00000000 sec 
MCWRK 0.01500000 sec 
• … • • … C H A N N E L M 
MUCl JH 
PI 5.00 usee 
PLl -2.00 OB 
5F0I 300.1312000 MHz 
F2 - Processing paraneters 
SI 32768 
SF 300 .3 300063 m z 
WOW EM 
SSB 0 
LB 0.30 H2 
GB 0 
PC 1.00 
I 10 NMR plot paraiMters 
I J\AJ\ I JH. 
I /N W\ ；r r 
一 o r^ CD CO r^ m rvj fo) in o | m m l 『< 3〕u.w, ni 
I g 2 ；^ S S S S ^ ^ o.«909 pp./. 
« o ^ o oj o a> hZCM 122.76046 Hz/ci 
•S ru — — — o rvjoj — — o j r u 
� ' ' ' ' 1 … … … 1 • … … ' ' I … I , , I … … … I … … … 1 I 
Dpm B 7 6 5 4 3 2 1 0 




S S S S S S l S i S i s S S 5 S ^^ .ca..sn,on Par 抑 eters 
I ；:g s § s - - - - - 二 - 咖 
T丁 — ^ kkU/^ [I [J 1 …™H 
\ Y y PROBHD 5 _ BBO 8B-1H 
Y I M 1 1 PULPROG zgdc 
TO 65536 
SOLVENT CDC 13 
NS 
OS 0 
SNH 26455 027 H2 
FIDRES 0 403672 Hz 
AO I 2385B04 sec 
‘•• RG 8192 
DM IB 900 usee 
厂 Q ^ OE 6.00 usee 
TE 0 0 K 
J I ^ ^ 01 1 00000000 sec 
0乂^> o n 0 03000000 sec 
/ N M C R E S I 0 . 0 0 0 0 0 0 0 0 s e c 
, MCMRK 0 01500000 sec 
9 8 ........ CHANNEL “ … “ … 
NUCl )3C 
PI 3.00 usee 
PLl -6 00 08 
5F01 75 474511〗HHZ 
CHANNEL f2 — 
CPOPflG? MaltzlB 
*^UC^ IH 
OCP02 100 00 usee 
DL? 1?0 00 (J8 
0 U 2 19 00 OB 
SF02 300.1315007 MHi 
r2 - Processing oaraMters 
51 65536 
5F 75 4B770B3 MHi 
MOW EH 
SSB 0 
.B '' 3 00 H? 
j :s , 
F) 丨5423 7J H2 
F 2 P - 7 . 6 9 B P D , 
； ^ 〜 、 -580 .97 m 
^ ^ ^ , . i T . , . T r T T T T ^ T i . ， T T ’ T T n r T T T r T , T T，^ r T r T， T i -「, - T - q - T ~ r T T T ~ ~ i ~ r - r T i " … • • . - r - p T T t i v p _ • , TI r t ”，， t r , p tt•卿〔m 9 2?050 W W 
_ Q r ^ r s ^ m - T o r ^ ^ m o f n c o r ^ o a i r ^ r ^ c D c o O T i D i n c n r ^ * ^ — ID 臂 ID r n - ^ m i D i g m m v o u s a j i n Current Data Parameters 
T]»e~ 21 似 
INSTRUM dpxSOO 




厂 O H N5 B 
- I \ 05 0 
/ ^ SHH B992 .B06 Hz 
O b FlOflES 0 274439 Hz 
X AO 1 B2J9508 sec 
qc 90 5 
DM 55 600 usee 
9 9 OE 79 43 usee 
TE 0.0 K 
01 1.00000000 sec 
MCREST 0 00000000 sec 
MCWRK 0.01500000 5ec 
•••••••• CHANNEL (1 •••••••_ 
NUCl JH 
P] 5 00 usee 
O U -2 .00 OB 
5F0I 300 1312000 MHz 
F2 - Processing parameters 
51 3276B 
SF 300 1300063 MHz 
MOM EM 
SSB 0 
LB 0 30 H2 
GB 0 
OC 1 00 «l ID NMR Plot parameters 
l A - j J I a a j I — � � — MP 二二 
. — — , , . . , , , . , , I :L -.51 10 H . 
: . 丨 . . . \ 丨）/丄\ 丄！•‘二、 --i ！DO 07 H/ 
5 L O I J I S 二 W S 二 ^ X： ^ P^HCM 0 J0909 0D»' 
I- Ig £ g S S S 5 s f! S S HZCH ！2?，80« 
至 I ^  J— ^ F\J — •一 RUOJ 
' … ' I • I I 丨丨 … I 乂…•‘ 
_ 8 1 5 5 J 3 2 1 0 
��� . ^ 
Current Data Parageters 
NAME HMXy43cl3 
EXPNO J 
„ PROCNO 1 
03 CT1 ru r\j ^ o LD m m r^ m 二 二 
m 卜 m CT) o IT) o CT> ® ® 
e o o i n o o o in - « oj m 〜 对 F2 - ACQujBition Parameters 
§ ^ S o s S S P： f： S ；5 ？) f^ i R) Date- 200707J0 
— ” — I 1 1 I J I I 1 俯 21 53 
k / / \ IKSTRUH dpxBOO 
\ Y 3R0BKJ 5 i»m BBO BB-IH 





5MH ？Bd55 0?7 HZ 
^ / M O R E S 0 403672 Hz 
i ' i AO I 23BBB04 sec 
R6 8193 
ON IB.900 usee 
OE 5.00 uset 
TE 0.0 K 
9 9 0] 1.00000000 sec 
. 、 dll 0 03000000 sec 
MCREST 0 00000000 sec 
HCMRK 0 01500000 sec 
• … •… C H A N N E L f l … … 禱 
NUCl 13C 
PI a 00 use< 
I PLl -6 00 08 
SFOJ 75 47巧111 MHZ 
— C H A N N E L f2 - … … 
CPOPRG? Maltzje 
NUC2 IH 
PCPO? 100 00 use 
PL2 120 00 D8 
PLl? 19 00 08 
SF02 300-1355007 MHZ 
F2 - Processing DaraiKters 
51 65536 
SF 75 4677083 
WOW EM 
SSB 0 
_B 3 00 H； 
？ 
‘ ^ ! JO 
C^  6 SO CFC 
-IP ]B0 000 DDK 
rj 13584 19 HZ � F2P -10 .000 QQIR 
L F2 - 7 5 ^ 68 HZ 
^ ^ ^ ^ ^ ^ ~ ^ ~ R ~ T T ~ R I ~ N， " R ~ R - R ~ R T N ~ » ~ T ~ R ~ R X T - T T T ~ R T T I ~ R T N " R - R N ~ R - R T T，丁 I - T T - R I - R I - T T - R < I • … • T " . T - T Y N R R I-. I - R I T - T - P R . I-R .-ri-r-r-|-. . I I ^ ^ G ？6087 0P« 
e S o S t i l n ^ ^ ^ S c o S S ^ r j K j O j r u r u r r ^ r n r n r o r u r u n j r u o o o o a i c n o o m m m r ^ r - 卜 卜 • ；•二。。 * ^ 
目 W 於 、 I ^ ^ ^ ：： ! . . . . .。二 r 
TME 20.20 
INSTRUM opX300 




MS B 了脚 3S 0 
^ / S H H 的92 . BOB Hi 
r i F丨DOES 0 274439 H2 
O ^ t ) AO 1 B219508 sec 
RG 90 5 
DH 55 600 usee 
101 DE 79 43 usee 
TE 0.0 K 
01 1 OOOOOOOO sec 
MCREST 0 OOOOOOOO sec 
MCWRK 0.01500000 sec 
• CHANNEL M 
NUCl IH 
PI 5.00 usee 
PLI -2 00 OB 
SFOl 300 1312000 MHz 
F2 - Processing parameters 
SI 3276B 
5F 300 1300060 MHz 
WDH EM 
SSB 0 
LB 0 30 HZ 
GB 0 
1 00 
il ID NMR plot paraneters 
— J L J I k . 3 i J — . . . . . . •.、，.. . i } B 
I 1 i i| . I J 1 II I I i ； r I .， ：-• ••.、’. 
. ’ • ？ . • I , / . ； y I ：- . • - • 
J SI (IN?! |G 丨;II；^! SI S K 1-1 P^HCM 0 
= 一 丨一丨 丨-丨 - I - —丨 丨一丨丨山I 
-"^T-m -r-T-1-r-r-r-,-,-, , , | ’ , , , , , , , , | . • • , , , , , , , | .1 •厂••二 I 
ppm B •‘ 6 5 4 3 2 1 0 
....-
Current Data Parameters 
HAHE HMXy«4cl3 
=XPNO 1 
一 OROCNO 1 
_ lo ru CD o m in L D O ) CO O I D n U") in cD 
5 S ID fi： S cn in o — SJ；； 二 "^J：!：：：： I： .T： 
e — — r ^ r i 〜 c n o i ^ - cn m m - m o — ① 们 r j - Acquisition Parawters 
S S R S S S S G 5 P： ！^  S S ^ ~ OATE- 2007071B 
— T — —；7 — — i i y j j I u 二 
\ / X \ / Y PROBHO 5 M BBO BB-IH 
】 IT 1 If I • PULPROG zgdc 
TO 65536 
50LVEN1 CDC13 
S S 7 0 7 
OS 0 
I 5HH 25455.027 HZ 
|h "IDRES 0.403572 K2 
D AO 1 238BB04 sec 
^ ^ V - ^ O H AG B192 
i i DW IB 900 use( 
O w ^ DE 6.00 uset 八 TE 0 0 K 
01 1.OOOOOOOO sec 
1 0 1 a n 0.03000000 sec 
MCREST 0.00000000 sec 
MCwftK 0.01500000 sec 
… • • … C H A N N E L »1 
NUCl 13C 
PI 3.00 usei 
-6 .00 OB 




PCPD2 100 00 usei 
120 00 08 
？ J 9 . 0 0 06 
SF02 300.1315007 MHZ 
？? - Processing parameters 
51 65536 
SF 75.4677075 MHz 
HOW EH 
SSB 0 
_B > 3 . 0 0 HZ 
3B 0 
i 〕C I 劝 
‘ :y II en 
-IP 1BO 000 DD_ 
FI 13584 19 H2 
_ F2P -10.000 P0_ 
- 〜 F2 -754.6B HZ 
^ • • I I I • I … … … I •……. - i - i - T - T - T - r T T - T - ' r - t ' T - ” 了 ， … b p H C M B ？60B7 pp_ 
^ ^ ^ ^ ^ ^ ^ • - - 二 二 二 二 A . 
Tine IB 47 
• INSTRUM dp*300 
P R O E H O 5 M N B B O B B - I H 
I PULPROG zg 




SWH 8992.606 Hz 
/ - O H FJOflES 0.274439 Hz 
^ / — C AO 1 B219508 sec 
W 脚 RG 912,3 
O D dm 55.600 usee 
OE 79 43 usee 
103 TE ° ® 
Di ] 00000000 sec 
MCflESl 0 00000000 sec 
HCHMC 0.01500000 sec 
• CHANNEL fl 
W C I IH 
PI 5.00 usee 
PLI -2 00 flB 
SFOl 300.1312000 MHZ 
F2 - Processing paraneters 
51 32768 
SF 300 1300063 MMz 
HDM EH 
55B 0 
LB 0.30 HZ 
I GB 0 
I ；>C 1 00 
I I Jl ID NMR plot oars麵etcrs 
, l O — _ _ , I B i 
“ ； I M M U I 八 二 ： 
\ \ / ' \ \ ^ -.62 07 H2 
IS ~ g I s ？ ^ 5 P； S “ S ? § 3PHCH 0 41091 DC»/ 
b 5 g g S 5 g S C ？i g S IZCK 123 32615 Hz/c 
£ 二 一 一 一 — — — o 一 r o r u r o 
… ‘ I 丨 
ppm 8 7 5 5 4 3 2 1 0 
Current Data Parameters 
NAME HMXy45cl3 
EXPNO 1 
s ? S g ；5 s SgSSS^ ^ S g S paocno ‘ 
G S ^ S S cn tn ai CD in - iD cn 们 ① 们 fj - AcQuisilion Parameters 
g S S 团 g S ?： p： ！^  ~ S ？. o a t e . 20070725 
一 — — — — — I I Tine J9.3B 
V\ 、 、 / / \ J INSTFIUM (JPX300 \ ^ V / / Y PROBHD 5 nm BBO BB-IH 
I 丨 丨 PULWOG zgdc 
TO 65536 
SOLVENT C0C13 
N S 7 4 9 
DS 0 
SWH 26455.027 Hz 
FIORES 0.403672 Hz 
tfA / ~ > o B n AO I.23BBB04 sec 
I K RG 8192 
^ y ^ OH IB 900 usee 
OE 6.00 usee 
T E 0 . 0 K 
103 m i 00000000 sec 
dii o.oaoooooo sec 
MCREST 0 00000000 sec 
MCWRK 0.01500000 sec 
........CHANNEL fl 
NUCl 13C 
PI 3.00 usee 
PLI -6.00 oe 
SFOl 75.4745111 MHZ 
•••••••• CHANNEL f2 … • • … 
CPDPRG2 waltzie 
NUC2 IH 
PCPD2 100 00 usee 
PL2 120 00 dB 
P U 2 19 00 dB 
SF02 300 1315007 MHz 
F2 - Processing parameters 
SI 55536 
SF 75 4677071 MHz 
HOW EH 
5SB 0 
LB 一. 3 00 »Z 
I ：-FI 0 
；IP 1B0 000 ppa 
FJ 1 3 5 8 ( 1 9 H2 
^ F2P -10.000 DP_ 
〜 ~~ F2 -754 BB m 
r-T-i , , , 1 , • , I , , • . I t • . • I I • I I I I ' I ‘ ‘ ••^-，"^•^  I • … B 26087 oon, 









DS • 0 
S W H 8 9 9 ? B 0 6 H Z 
FIORES 0.274439 Hi 
Q A O L . E 2 1 9 5 0 B S E C 
AG IBI 
V — T DM 55 600 usee 
0 - < V o B n OE 79 43 usee 
) f TE 0 0 K 
/^Cf D1 I 00000000 sec 
1 0 4 MCREST 0. ODOOOOOO sec 
HCMRK 0 01500000 sec 
CHANNEL M 
MUCI IH 
PI 5.00 usee 
PLI -2 00 dB 
SFOl 300.I3J2000 MHZ 
F2 - Processing parameters 
51 3276B 
SF 300 1300066 MH2 
WON EM 
SSB 0 
LB 0 30 HZ 
GB 0 
PC 1.00 
I ID NMR plot parameters 
I ( � lull I I � L MP 二 
！ m 穩 、 / \i\ A ir ^Bt 
- S § S ！ ; 5 FFI S S § RI S 3PMCH 0 咖09�0, 
^ I § g S g g ： ^ “ 5 g H2CH 780^ 6 H", 
c ^ ^ ^ ^ ^ ^ o — rn — — r\s rvj 
I R, I — 了 厂 … 
ppm B 7 B 5 ^ 3 2 1 0 
Current Data Parameters 
NAME HMXy4Bcl3 
EXPNO I 
o S rn S 4 m r u O T r ^ m o j O D i n - - r) m in. ot oj 
S - in S ^ t n o i n — o ⑦ m o r ^ — — ^ ^ ^ F 2 - iCQuisiDon Parameters 
g ® R I K S 2 ^ ^ 另 SE^ Date. 20070728 
^ ^ ^ ^ ” 1 1 1 1 I I I I Tj_e 13.23 





S H H 2 5 4 5 5 0 2 7 H 2 
M O R E S 0 403672 Hi 
AO 1.2366604 sec 
RG 8192 
'：^ DM 18.900 usee 
0 - ( ^ O B n OE 6.00 usee 
^ J > / TE 0.0 K 
•""T^Cf . 01 1 00000000 sec 
dll 0.03000000 sec 
MCREST 0.00000000 sec 
MCHRK 0.01500000 sec 
… • • … C H A N N E L 
NUCl 13C 
PI 3.00 usee 
PLI -6.00 OB 
SFOl 75 4745111 MHZ 
•••••••• CHANNEL 、l 
CP0PRG2 waltzie 
NUC2 IH 
PCP02 100 00 usee 
PL2 120.00 de 
P U 2 19 00 (JB 
5F02 300 1315007 MHz 
P? - Processing oaraneters 
SI 65536 
SF 75 4677053 MHl 
WDM EM 
SSB 0 
-B .. 3 00 H2 
: , 1: 3： t» 
M P ？Qd 375 DD_ 
-1 15423.74 HZ 
、 FSP -7.698 W)_ 
〜 ‘ F2 -580.97 HZ 
^ R-T I , I . I . • • . I I • I I I I I ' ' ' ' • ' ' ' ' I •丁 • … I , ‘ -^TT-R-I-. , • … 幫 科 9 22050 Qpm 
















































































































































































































































































































































m t n r \ i f \ j c n u D m i D — r n i n o i v r ^ m r ^ i n o i D f ^ 〜 — CD Current Data Parameters 
Tine 15.32 
JNSTRUM dpx300 
onOBHO 5 • • BBO BB-IH 
PULPPOG zg 
TO 32768 
SOLVENT c o n 3 
NS B 
D5 0 
SHH 6992 B06 Hz 
FIDflES 0.274439 Hz 
^ — O S i AO ) Bai950B sec 
RG 151.3 
i i DH 55.600 usee 
OE 79 43 usee 
八 TE 0.0 K 
Dj 1 OOOOOOOO sec 
( R E S T 0 OOOOOOOO sec 
HCWRK 0.01500000 sec 
. . . . . . . . C H A N N E L M 
NUCI IH 
PI 5.00 usee 
PLl -2.00 OB 
SFOl 300.131?000 MHZ 
F2 - Processing parameters 
51 32768 
SF 300.1300063 HHz 
KOW EH 
• SS8 0 
LB 0 .30 H2 
GB 0 
PC 1.00 
I ID NMR plot oarawfters 
_ J _ j i i j i t J u i _ _ h _ a I i — L I J § 
m /V\ /V\ / \ A ；r 二 r 
« S 2 I S g IF? S 2 2 F： 2 ” 5 S P P M C M 0 . 4 0 9 0 9 D P . / 
I 2 S? S § S S S § S g 5 § Pi HZCH 122 7B046 H2/C 
5 ru o ru 二 ” — r\j — — — r u n m 
1 ' ' ' ' ' ' ' ' ' I ' ' ' ' ' ' ' ' ' I ' ' ' ' ' ' ‘ • I I . • • • � • ' ‘ ‘ ！ 
ppm B 7 6 5 4 3 2 1 0 
Current Data Parameters 
NAME HMXySl (2Jcl3 
EXPNO 1 
s ；^ S gSSKl^ I ^ g s s ‘ 
S ID in (£) o cn ru CD L o m c n i n — o r \ j l o i i ^ " ^ ？p - AcQu)S)t]on Parameters 
I [5 S R S S S S S SSP：；^^： S S - ？ 
I J J I I ) J \ INSTRUM 。px300 





5MH 26455.027 Hz 
FIORES 0.403572 Hz 
AO J.23BBB04 sec 
^ " O B z AG B192 
y — Q M IB.900 use. 
''-^ jH OE 6.00 use 
i i TE 0 0 K 
O y O 01 1.00000000 sec 
八 o n 0.03000000 sec 
、 MCREST 0 OOOOOOOO sec 
I MCWflK 0 01500000 seC 
109 
… • • … C H A N N E L fl 
MUCl 13C 
PI 3.00 use 
PLl -6.00 0B 
SFOl 75 4745111 mz 
• … • … C H A N N E L f2 • … … 
CP0PRG2 w a U z l B 
NUC? IH 
PCP02 100.00 use 
PL2 120.00 dB 
PL12 19.00 dB 
SF02 300.13)5007 MHz 
p? - Processing paraneters 
51 55536 
SF 75 4677095 m z 
MOW EM 
SSB 0 
LB '' 3 00 Hi 
GB 0 
PC 1劝 
ID NHR plot D B r a w t e r s 
CX 23.00 c_ 
CY 3.00 C雜 
FIP IBO.000 DO* 
I - I I 3 5 8 J 1 9 H Z 
”广-JLIJU^ L J ^ J,— 一一.�•-,,./•^“I. •一 —,_,,_II��.IRYGP -10 000 卿 
-T FG -754.6B HZ 
e o o o i n i n ' 5 5 § S o oi ai en cd HMxyd】 
SCOCOMR^R F^-^ R-'R-R-； IR^ TRIIRIIRIINIRIIRIIRL — • • 巧 究 臂 RRIMRIRYIRPR^ R^ RPRPRYI ^ T V T T V 1 








N S B 
05 0 
SHH 8992 606 Hz 
FIDRES 0 2 7 W 3 9 Hz 
HQ y—^QB, AO 1 8219508 sec 
^ ,01 5 
/ DM 55 600 usee 
O b OE 79.43 usee 入 I TE 0.0 K 
I D1 1 .00000000 sec 
MCREST 0.00000000 sec 
1 1 0 MCWftC 0 01500000 sec 
--------CHANNEL M --------
NUCl IH 
PI 5.00 usee 
PLl -2 00 OB 
SFOl 300.1312000 MHz 
F2 - Processing parawters 
SI 3276B 
SF 300 1300063 MHz 
W D M E M 
SSB 0 
L B 0 3 0 H Z 
GB 0 
PC 1 00 
)
J| jj ID NHR plot Darameters 
, 一 从.1 k— IL A i • • • . M — A I ；“ 
— 1 I 1 丨 I I 丨丨 I丨 I I 丨 ： I I丨 ：L 
\ / I \ \ / \ I \ y \ -0 bOO DP» 
_ .. � � ” � CD 一 : RU� 4 -150 HZ 
t> cTi c r^ O 〜 u： 卜 r、j ； - > P M C M 0 409C.9 PD_/ 
I § 5 § ：： ！2 王 二臣 <CM 780站 Hzn 
三 — o Cvj r u — nj m rvi � — � 
巾 T Q I .1 门 ^ ^ -
ppm B , 6 5 i 3 2 1 0 - . . . . 
Current Data Parameters 
NAME HHXy2l t2)Cl3 
EXPNO J 
s ；：: ? s S 2 ；^ S SSSP^； S f^  S S S P™ 吣 ， 
e ° 山 们 山 o o ^ n ^ cn 山 o 〜 山 " ^ 对 rj . Acauisition Parameters 
g ^ S R S ^ § § g S K ?： !：： ；^ £ S i ^ F i f i oa t e . 20050916 
I 1 乂乂 \ � W ！NSTRUM dpx300 
\ \ / / \ \ r Y PROBHO 5 »« BBO BB-IH 





SMH 26455 027 »z 
FIDRES 0 403672 Hz 
AO 1 2386804 sec 
AG 8192 
ON 18.900 usee 
OE 6 00 usee 
TE 0 0 K 
1.00000000 sec 
dll 0.03000000 sec 
H O HCOEST O.ODOOOOOO sec 
‘ y T - O B z HCWflK 0 01500000 sec 
J “ — CHANNEL fl 
‘ O x 舰� 13C 
p) 3,00 use' 
-6.00 OB 
1 1 0 SFOl 75.4745111 MHZ 
• • …… C H A N N E L f ? — — -
CP0PRG2 w a H l t e 
MUC2 IH 
PCPO? 100 00 use 
1?0 00 OB 
PL12 19 00 dB 
5F02 300 1315007 mz 
- Processing Darameters 
SI 65536 
SF 75.4677095 MHz 
HOW EM 
SSB 0 




HI ： ： C'U I 3 C-0 ；» 
N - IP 180 OOC por 
I I I -I 13M4 19 HZ 
* • 中 外 ， - 〜 • ^ 一 vm. • ___ • • _ 兵 ” I •，州办 一•一丨 •“ ^ -10.000 pp『 
. F2 -754.68 W 
^ 『"rT~_ - i ~ r ~ r T " r T ~ p r T T i ~ T - T • • , | > • i r-r-. • • • | , f T T n r • • • | . i . . • . • • •"JT-T | ' ' • ' • ' ' 1 n - r T~r~r T T 广|"r~，i i-i"^ 飞 g ^ g ? DP' 
^ 2： RN 2 ^ CJA UR ^ 
to — c n o r u i n — o o i m i D — i o c D i O i D 々 r o o r ^ ， r o ， " 《 3 " i D — c o a D ” c n c n i n i D ( M r ^ r u oj nj r^ o 厂 它 Current Data P a r a w i e s 
妄 R U O T S M M M I N M ^ ^ R ^ I N — M O C D I D I N 臂 F X J I N ^ ^ M N — (\J 2 S BS JQ ^ ^ 9 NAME HMXYS^ 
EF^?MSF^SSS]SIL^F^T^R^T^RNNR\JC\JR\JF\JIOINININOOAICDCOCPQ^R^�I^R^I^I£| COCOMMM ”勺 二^ ，， 
T】i»e 9.54 
INSTRUM OP*300 





n w DS 0 
J " SMH 6992 B06 Hi 
''t)Bn FIDRES 0 274439 Hi 
AO 1 B219508 sec 
O V ^ O RG 45.3 
/ \ DM 55.&00 usee 
OE 79.43 usee 
TE 0 0 K 
1 1 2 0 1 1 OOOOOOOO sec 
HCREST 0 OOOOOOOO sec 
Kcwnc 0.01500000 sec 
CHANNEL M •••••••• 
W C 1 IH 
Pi 5.00 usee 
PLI -2.00 OB 
SFDl 300.1312000 MHz 
F2 - Processing p a r w w t e r s 
ll SI 3276B 
I SF 300.1300056 MHZ 
MOM EM 
sse 0 
LB 0.30 HZ 
GE 0 
PC 1 00 
1 I I I I ID NMR Plot Darameters 
V II — . I JLR N / 1 _ ^ \ FIP B^OT 二， 
/ \ / \ / n \ A ；r 
^ ；q g P }岛 s q S S S S S 5? Pi l PPHCM 0.40909 帆 昏 K § S o S o o o o 二 二 So HZCM 122.7B046 Hz/. 
£ ‘ — — — — — — nj ru m 
• I t 1 1 • •-r-r-T i | 1 . I - , - t i” … • | … … … | … n - r T i - T " * " ^ — T 
ppm 8 7 5 5 4 3 2 1 0 
— — — — — ^ ― ^ ― ^ ― ^ ― ~ • ~ - - - - - 一 - — • • •• 
Current Data P a r a w i e r s 
NAHE HMXy54Cl3 
SXPNO 1 
一 _ OROCNO 1 
ai ID ^ in — — r- m — m i n o 
— 臂（D 臂 ID o r-^  iD If) ID m 臂 二 
e A O 内 o 们 — o ⑦ m m Fp . Acquisition Parameters 
g ！C? Si S S S S P： s P i f ^ r ^ D a t e . 20070B 口 — T T — II 1 1 I I T浙 IB.肩劣 I / \ \ / W INSTRUH 00X300 





5NH 26455 027 Hz 
厂OH FlOflES 0 403672 Hi 
^ / A O 1.2385804 sec 
} — ( ^ 叩 8192 
0 b I 3M IB.900 use M DE 6 00 usf 
I TE 0 0 K 
” 2 . I 01 1.00000000 sec 
dll 0 03000000 sec 
I MCREST 0.OOOOOOOO sec 
I HCHRK 0 01500000 sec 
I CHANNEL fl — — -
I NUCJ 13C 
I 31 3 .00 u s e 
I -6 .00 oe 
I 5F01 75 ^745)13 MHZ 
I …"…CHANNEL 12 -•••••• 
I CPDPflG? waltz 16 
NUC2 IH 
PCP02 100.00 use 
PL2 120 00 OB 
PL12 〗9 00 OB 
SF02 300 1315007 MH2 
F2 - Processing parameters 
I 51 65536 
SF 75.4677079 HHi 
MDN EM 
SSB 0 
LB 3 . 0 0 HZ 
GB 0 
^ � � � T C. 
FIP 1 BO.000 DPt 
FJ 135B4.J9 M2 
F2P -10.000 DPI 
F2 -754 68 HZ 
I I ' • ' ' • ' ' ' • I I ' ' ' ' ' ' T-, B.26067 PM 
E M N I R N T D M M C < J N } R U R Y A J R U ( \ J R U O O O R - I D U : ) O O C O R ^ R ^ I R ) - . - . A 3 - ^ N O O O O U ^ I O [ x p 如 ， 
§ RS. RV； R- R^" RSJ R ^ R^' R-.' I N I N I N I N I N I N I N ' ^ ' « 7 Y ' ^ 7 R N R O R N R N F N R N F U R ^ R Y A J F ^ R U N J Y — OONRIIN \ 
^ ^ ^ ^ ^ \l/ \ \ \ l / / \ l \ V V ^ . V 
line 21 53 
I N S T W OP* 300 
PROBHO 5 nm BBO BB-IH 
PULPROG zg 
— T D 3 2 7 5 B 
S O L V E N T C 0 C 1 3 
NS B 
O 、 DS 0 
^ i * ^ 5MH 6992 .606 Hz 
3 C F I O R E S 0 . ? 7 4 4 3 9 H Z 
A c O ^ )...iOBn AO 1 82I950B sec 
iJ^ 叩 362 
^ Ow 55 600 usee 
~ . OE 79.43 usee 
” 5 TE 0 0 K 
31 1 OOOOOOOO sec 
MCREST 0 OOOOOOOO sec 
MCMRK 0 01500000 sec 
--------CHANNEL M 
MUC) IH 
OJ 5.00 usee 
PLl -2.00 dB 
SFOl 300 1312000 HHZ 
F2 - Processing paraneters 
SI 32768 
SF 300.1300063 MHZ 
W O N E H 
SSB 0 
LB 0.30 HZ 
GB 0 
PC I 00 
ID NMR plot p 8 r a « t e r 5 
, IL/A li . J I - F1P B .500 ppn 
I I 1 I 丨丨 I I H ' ' 2 5 5 1 1 0 H 2 
/ \ y 八 - 二 r 
E5 g g iJ? PPMCH 0 40909 pp«/ 
s ？G g S S S i S 二 S 2 m HZCH 122 78046 HZ/C 
三 一 — O O | O ^ O O — ” F U 
R-T-T- I - T " ] - • • R - T - R - R - T - R 1 I J I . • • • I - I - N - N - Y T - I - R - R - T - T - R • R - | - P T - T - R - - R • • • 1 > | 1 ' < 1 • •广R-R~PR~I-「R-R~R 1 - I - V V - I - I - R - I - ] - I - T - R - I - . 
ppm B 7 6 5 4 3 2 1 0 
Current Data Parameters 
NAME H M X y 5 B c l 3 
EXPNO 1 
S ？!II 2 M N . TCQU>SIT>OO PSREWTERS 
g ° ° Pi SI S SP：；^ S S S ! S 5 S 5 m ~ ~ D a t e . 200706)3 
一 — T 1 . . . ^  . . I , T i « e 0 . 2 3 
V I N / ^ / r fT \ r S E — � 
TO 65536 
5 0 L V E N 1 C D C 1 3 
I vs 1?981 
DS 0 
5HH 26455 027 Hz 
^ 0 、 n O A E S 0 40367? HZ 
z y AO 1 2386B04 sec 
\ R6 6192 
dm 〗B 900 use( 
^ ^ DE 6 00 use( 
U 0.0 K 
1 1 5 D1 1.00000000 sec 
dll 0 03000000 sec 
MCPEST 0 OOOOOOOO sec 
HCWflK 0.01500000 sec 
— - CHAMNEL fl 
NUCl I3C 
PI 3.00 uset 
PLl -6 00 dB 
SFOl 75.4745111 MHZ 
• • … … C H A N N E L f2 — — — 
I CPDPRG2 Ma]tz]6 
I N U C 2 I H 
I I PCP02 100.00 use( 
I N P L 2 1 ? 0 . 0 0 D B 
I I PLI2 19.00 tfB 
I SF02 300 .1315007 m i 
F2 - Processing paraweters 
51 65536 
SF 75.4677053 MHz 
H O M E M 
SSB 0 
. L B “ 3 .00 HZ 
I GB 0 
• ^ 叫 N M R plot oara-eiers 
I CX 23 00 c職 
CY 12.00 c_ 
FlP 1BO 000 ppn 
FJ 13584.J9 HZ 
'29 -10 000 PD« 
R 2 - 7 5 4 . 6 8 H Z 
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rr^  灯 一 丨 nrri 丨 n o L n m 们 o o o i n o i o m c N j c D 对 r i a i u D r ^ 艾 山 ⑴ l O i D o o i i D O o 巧 CD o o ^ Current Data Parameters 
l o o o o i n m •^臂•^v、rVComr^r^mryryryru?ii» 内内 ⑴ . EXPNO 1 
T】_e 19.34 
INSTRUM dpx300 






SWH B992.805 Hz 
^ O B z M O R E S 0 274439 Hz 
/ ~ ^ AO 1 B21950B sec 
>—( 呢 54 
(5 o D« 55. BOO usee 
/ \ OE 79 usee 
TE 0 0 K 
01 I 00000000 sec 
” 6 MCflEST 0 00000000 sec 
MCWRK 0.0)500000 sec 
• ••••••• CHAN>€L #1 •••_•••• 
NUCI IH 
PI 5 00 usee 
PLl -2.00 dB 
SFOl 300 1332000 m z 
F2 - Processing oarawters 
SI 32768 
SF 300.1300063 MHz 
WOW EM 
• SSB 0 
L B 0 3 0 H Z 
GB 0 
PC I 00 
10 _ plot paraneters 
I I 1 k CX ？2 00 cm 
I I iilii L \ 从、 I — ； … ； 
一 “ “：~ • ，：• ,& M ' 
M / ! I ；; 丨 ” I 八 ：沙 - : O � _ 
/ ’ 1 \ ！ ！ ； \ / ‘ / \ ； •  .. \ -? - 0 ： M： 
S ；：、 ( g ？ 1 2 S 另 ^ If： g I 引 -PHCH 0 .0509 0 P . 
IT g 5 G S ' C 5 K §5 S ？> S P ，ZCH 了咖6 
5 „ o - 丨„丨 _ „ rxi I — o o — IIDI 
广 I ~ r m 〜 y ^ ~ ^ 
ppm 8 7 6 5 4 3 ？ 1 0 
�� 
Current Data Parameters 
NAME HHXy22 ⑵ CJ3 
zXPMO 1 
3R0CN0 1 
M RVJ ^ t o M ^ CD ru R ^ M O o ru M M I D I D 
J, ID m o cn (\j ^ f u c n 卜 m r ^ c o r o o in f^ 
e o rx^in 卜 c ^ c n o o i a, m - en oj ^ 〜 ⑦ f 2 - AcQuisUion Parweters 
g IS R S § S 2 g S f ^ t ^ i D»te_ 200&091B 
V v w y y w I的川洲 卯I劝。 
/ / \ N \ / / / Y oflOBHO 5 BBO BB-IH 





SWH 26455.027 HZ 
FIDOES 0 403672 HZ 
AO 1 23B6B04 sec 
RG 6192 
DM IB.900 usee 
^ O B z DE 6 00 usee 
— TE 0 0 K 
V - ( 01 1 00000000 sec 
d 0 o n 0 03000000 sec 
^ MCREST 0.00000000 sec 
• \ MCWRK 0 01500000 sec 
… • • … C H A N N E L 
NUCI 13C 
PI 3 00 usei 
PLl -6 00 OB 
SFOl 75 4745)11 HH2 
… • • … C H A N N E L f2 
CPDPRG2 « a n " 6 
NUC2 JH 
PCP02 100 00 use* 
OL2 1?0 00 OB 
九12 19 00 OB 
5F02 300.1315007 MHz 
F2 - Processing parameters 
SI 65536 
SF 75 4677087 MHz 
WOM EM 
55B 0 
. . B 3 0 0 H 2 
:-B ) 
i -c ： .V 
’U WHfi i，i,jt fl^T-r： r 
C3 00 T". :Y 3 00 (• 
M P IBO 000 DP寘 
, j ” I35B4.19 HZ 
F2 -754.68 HZ 
广「‘ ‘ • ‘ " ^ R 丁 广 I • ‘ 1 ‘ ‘ 1 ‘ ‘ r-1-. . , . . r-r-r-r-r-r-T-T-.--,-rn , 1 1 ” " M •…SONCM 8 260B7 DP' 
C D T T U D " ^ 。 — in — o — c n r - r ^ i n i D r u o i v m r u ^ ^ m n j o m i n c D O c o o r u ^ ^ o o g a ^ a D 二 c o n — 2 口 一 二 ‘ ‘ Current Data Paraweters 
£ !^^P^RJ^I^SK]SIKJJYSKF^J^ROMNRNNNIDTR” OOCNOICNCOMCDCOMR^R^R^MMQOMCOCOR^ 卜 卜 � R N NAHL 
Q R^  I^ ' R^R^R^HJR^R^IRIININININININMIN 艾赞艾•*T«SRMMMMNMRNRNMMM — — » — — EXPMO 5 
Oate. 20050925 
Time 15 06 
INSTRUM dpX300 
PROBHO 5 m BBO BB-IH 
PULPROG zg 
TD 32768 
S O L V E N T C D C 1 3 
N S B 
OS 0 
SWH 8992.806 Hz 
FIOnES 0 274i39 Hz 
AO 1 B239S0B sec 
^ % 64 
finn^ ^ 55 BOO usee 
^ ^ ~ DE 79 43 USEE 
O ) TE OOK 
^ 01 1 00000000 sec 
/ \ HCREST 0 .00000000 sec 
MCHRK 0.01500000 sec 
118 
........CHANNEL fl … • • … 
NUCl IH 
Pi 5 00 usee 
PLJ -2 00 dB 
SFOl 300.1312000 MHz 
- Processing parameters 
SI 32768 
SF 300 1300063 HHz 
MOM EM 
SSB 0 
I L B 0 3 0 H Z 
GB 0 
I I PC 1 00 
I 1 1 ilL 10 NMR plot parameters 
,1 ill , I , 綱 A / V 二 
\ .…-.、'-- ry^ x___jy — • - - 、 — . . ！^‘^ S ？ 
1 I . . . I I I I 1 HI I ' I I ！ I • I... -I.-
I I I • J 丨 \ I \ ..' / \ •• . I . -JP -11 K_’:丨 CU，‘ 
... I'二 - |LD I.CN.-L -•‘’ ,50 0: •"二 
J JZO G •毛’ GS:另 S 3I 3 X C‘ Z I卜. C) O CN CN O C —I RO O IJCH 12C H‘,.， 
S j 勺 —， jrvj — n I n m 
F^T I 1 I R [ I I I 1 I I > 1 I » I R"T->-T | I I I I I I T I I | -RN-R-I-R-T I | I I I I I < 丁门 » I « I I T-R J I > I T-T I I I •丁R .、 
p n m B 7 6 5 4 3 ？ 1 0 ��� _ _ 
Current Uaia Parameters 
MAME HMXy?6c]3 
E . . T ^ R^ RVJOTIN — G O ， 
S 00 ；^  m m 03 o cn c\j o r^ " r^ ' r^ d ^ i n o r v r s ； " Acquisition Parameters 
OI 2 MCO � � � I D IN ° KI KI OATE. 20080926 
\ / \ \ \ / / / \ / INSTRUM dpx300 






SMH ？6455.027 Hz 
FIORES 0 40367? HZ 
AO ].23B6B04 sec 
BIG? 
OW IB 900 usee 
^ K 6 00 usee 
Y OH TE 0 0 K 
B n O - K J ~ 厂 01 I 00000000 sec 
o n 0 03000000 spc 
" N ^ O HCTCSl 0 OOOOOOOO sec 
/ \ MCWRK 0.01500000 sec 
1 1 8 CHANNEL fl • … • … 
NUCl 13C 
PI 3.00 usee 
PLI -5.00 dB 
SFOJ 75.4745111 MHZ 
… • • … C H A N N E L f2 • • … … 
CPDPRG2 waltzie 
NUC? IH 
100 00 usee 
P L ? 1 2 0 0 0 O B 
PL12 19.00 dB 
SF02 300 1315007 HHz 
- Processing paramters 
51 65536 
S F 7 5 4 6 7 7 0 9 5 N H Z 
HOW EM 
J I SSB 0 
i -B 3 00 HZ 
I :-6 0 
I 乂 丨 JO 
I I ！ ID NHR PJOT PARAMETERS 
！ ：人 ？3 00 c , 
3 00 (：• 
I I I U ？IP ISO OOD pp_ 
, T T丁•T~T~M-^~T~R^RTT，-T"M ^  '^ S^ BB HZ ^ ^ ^ , ⑶ ，川 RFL NO JO ？0 n 8.挪B7 PD. 
— H F F W ! — 圓 丨 I I I I I 丨 丨 丨 I I I I • _ • _ • • • 圓 丨 • • • • • • • • • • • • H I：!^  RP、躺 H；" “ 
Time 17 10 
INSTRUH dpi«300 
叩OBHO 5 IM BBO BB-IH 
=>OLPNOG ZG 
TO 3 2 7 6 8 
50LVEN1 CDC 13 
NS ^ 
OS 0 
5HH 8992 B06 Hz 
FIOflES 0 274439 HZ 
AO 1 8219506 sec 
QG 64 
Bn DM 55 600 usee 
O-^-y' DE 79 « usee 
TE 0 0 K 
j ) 01 1 00000000 sec 
Mcnesi 0 00000000 sec 
^ J P MCMRK 0 OJ500000 sec 
/ . . . . . . . . CHAMCL “ — — " 
MUCl IH 
1 1 9 PI 5.00 usee 
Pti -2 00 OB 
SFOl 300.I31?000 m i 
t2 - Processing Darawters 
51 32768 
SF 300 1299983 MH2 
_ EM 
SSB 0 
lB 0 30 H2 
I K . ^ J。。 
I H B ,1 I M 10 NMfi plot oaraneters 
F J I U — . 1 J l ？ H 
.、- .---. ； V O L ；I/ 卞 
. i ！ i III i ' i n ‘ •‘ ； ‘ ‘ ‘ I, » -0 5'X. r.0» 
‘ I ：： •‘ ‘ • \ ： * ； I \ ，？ • 150 IV HI 
r 丨 o o o o o a. o o c 丨卜， ,乂M IJ2.TBOJE HZ/C 
I H — — . — - —.—『卜 
R-R ' ' I ' ' ' ' ' ‘ ‘ ‘ ‘ ‘ ” 二 ‘ 门 ‘ ‘ ‘ ‘ ‘ “ ‘ 
咖 8 ？ B 5 ^ 3 = ‘ 0 �.-丨 
Current Data Parawters 
N«HE HM*y29cl3 
EXPNO 1 
r ^ O T x r ^ c o t n r u • r ^ o o C T ) a 3 n r u c T i i n o co r^ W O C N O 1 
CO — 艾 o i ^ i n c D o i ' ^ i n n i n c D ' ^ o co o in _ oi 〜 勺 o c o r o — CO Q i o c D O i i D ' — r ^ c D ' - ' O i n ^ oi in 
g CD r： cn O) CO CO CO m r ^ . r u N 卜 “ «叫】 s i u o n Para.eters 
口 m n ru r\J f\J ru o c o r o r ^ r ^ r ^ 卜 〜 r ^ i o i n m m ru ru Date 2006101 ^  






SWH ？6455 027 HZ 
FIORES 0 403672 H： 
AO 1.2386804 sec 
R6 BIG? 
Ow ie.900 use( 
DE 6 00 use( 
TE 0.0 K 
y " ^ 01 1 00000000 sec 
r ) dll 0 03000000 sec 
SCREST 0 00000000 sec 
't) >CHRK 0 0)500000 sec 
卜 …••…CHANNEL fl 
MUCl 13C 
1 1 9 3 00 uset 
°L1 -6 00 dB 
SFOl 75.4745111 MHZ 
•••••••• CHANMEL f? ••••-••• 
CP0PRG2 MaltZlB 
NUC2 IH 
PCP02 100 00 usei 
PL2 120.00 dB 
PL12 19 00 OB 
SF02 300.1315007 MHZ 
F2 - Processing oaraMters 
SI 65536 
SF 75.4577091 MHz 
MOM EH 
S58 . 0 
.LB ' ' 3.00 M 
i GB 0 
I P C 1 4 0 
I ID NMR plot para«eters 
I CX 23 00 cm 
I C Y 3 0 0 O I 
I I I I FJP 3BO 000 D O . 
厂….， I I … … R R ^ 二 二 I 
a ^ S ^ S S S R S S ^ S 苟 岂 妄 S ^ S S S C i g current Data Parameters 
G F - i m m m r o m m r v j r u a j r v j 勺 艾 • • t t o ^ ^ S ^ ^ S o 5 ~ ^ ? S NAHE HHXy30 
Date, 20070713 
TIIIE 16 31 
INSTRUM d o O O O 
PflOBHO 5 iM BBO BB-IH 




O^R/ OS 0 
SWH 6992.606 Hz 
[ \ FlOflES 0.274439 Hz 
AO 1 8219508 sec 
J T ' ^ O i 645.1 
OM 55 600 usee 
OE 79 43 usee 
1 2 0 TE 300.0 K 
0) 1.00000000 sec 
MCREST 0.00000000 sec 
MCWRK 0.01500000 sec 
-CHANNEL fl ••_••••• 
NUCJ IH 
PI 5 00 usee 
f>LJ -2.00 dB 
SFOl 300.13I?000 MHZ 
F2 - Processing paraaeters 
SI 32768 
SF 300.1300063 MHz 
WON EH 
5S8 0 
J I LB 0 30 HZ 
I PC J 00 
I L I J I JO NMR plot parawters 
'' ^UiLJ.一oi_k F J E . 
) ) I J I > • I 1 ( 3551 IO H： - ” / \ j y \ ‘ \ ！ -0 wc . 
^ s fc S § ；S § ^ ^ S 5 ^^  g £ -150 07 H： 
？ - GGIS S^  GS^G § 5 § § 0-0909 0P_' 
£ ① o o o — : 二 : —2CM 
, • • - ^ - R . • . • • I ^ ^ ^ 〜 
_ 8 7 5 5 4 3 I 1 J 
�� 
Current Data Parameters 
NAME HMXY30CI3 
EXPNO J 
E ID O U：! O F\J R-CNROTN-^ I^NROCDLJO S 2 
S £ II ? ® SP ® ri fv. •卜• r^' r^ ' rn 卜 f\j CD o ru “ ACQujsUion Parameters 
！：^ ：^  OI OI MT^I^R^F^R^I^IDSS ？ FN DATE— 20070504 
\ / / INSTRUM DDX300 






SWH 26455 0?7 M2 
FIORES 0.403572 Hz 
AO 1.2366604 sec 
RG 6192 
DH IB.900 usee 
OE 6.00 usee 
TE 0 0 K 
DI ).00000000 sec 
Oil 0.03000000 sec 
PXH 'MCREST 0.00000000 SEC 
HCWRK 0.01500000 sec 
CHANNEL fl 
H O 州 NUCl 13C 
PI 3 00 usei 
120 PL� “ -6 00 08 
SFOl 75 4745111 mz 
— CHANNEL tZ … • … 
CPOPRG? waltz 16 
N U C 2 I H 
PCPO? 丨 00 00 use 
⑶ . 0 0 OB 
孔 12 19 .00 de 
SF02 300.13)5007 MHz 
- Processing parameters 
51 65536 
SF 75.4677123 m z 
WOW EM 
I 5SB 0 
： .3 3 00 H2 
0 
, •'： �的 
IT- ！ W P uij-. Ddi anciers 
？3 00 cm 
I 。• 3.00 c . 
I I I - IP 204.375 pot I I K 1 I i I i j . ••! 15423.75 Hz ^ - -7 698 ppi … 汗 … I . . • • | . • .-r-r -m-r^n-r , -郷 97 HZ ^ — ‘ ： 9 2060 DPI 
= ^ S current Data Parameters bp")mrororrjrrjromron�f\^a|f\|CDaD�iDinininir|oooocniDiDininininin^7moVoyinWgSI=^K§ 二二 name KHXyCOl 
— — o o d Expno i 
/ 【 V 
Date_ 20070119 
_ Time 11 52 
INSTRUM 00x300 
PROBHO 5 •« BBO BB-IH 





SHH B99?.B06 HZ 
FIDRES 0.?74O9 HZ 
.Bn AO 1 B219506 sec 
-y =»G 456.1 
y ^ ^ 55.600 usee 
BnO-l / DE 79 43 usee 
TE 0 . 0 K 
H O 取 31 1. OOOOOOOO sec 
MCREST 0.00000000 sec 
MCWflK 0.01500000 sec 
121 
•••••••• CHANNEL fl •••••••• 
MUCl IH 
PI 5.00 usee 
U -2.00 dB 
SFOl 300.1312000 MHz 
厂2 - Processing Dara»elers 
SI 32766 
SF 300.1300066 MHz 
WOH EH 
SSB 0 
L B 0 3 0 H Z 
GB 0 
OC 1.00 
ID NMR plot paraneters 
i CX 22.00 c« 
^^  ^ ~ u 工 二 ： 
I I I L L 1 1 1 S S ^ ^ ^ S _ 二 ； 二 ' 名 ° 0 0 0 OOUD^CN ° CD IN 艾① HZCM 122.78046 Hz/c 
® ru ^ O T ^ O ^ ^ ^ (D ru ru 
‘ ‘ T-i - r - p m I I • \ ‘ fi-T-i- T- i-T T-pr-i-T-r-i i • • i , i t - t T T-r r-i i-y-r-T-T-rM 
ppm B 7 5 5 A 3 2 1 0 
； 
r 
Current Data Parameters 
NAME HHXyC01cl3t2) 
EXPNO I 
F^  ：7： 2 C 9 ? CNCTICDF^ MMOCNINCD ^ J^G 
e to o ID o TT oj r ^ O T C D i n ^ r ^ m c o t r j i D ⑦ 二 ！ ？ m S 
g CD r-' O) cri CO CO CO m r-' r^' r>.' r-.' r-^ ' ri r^' r\i oi o rv； • f2 • ACQuiSJtion Parameters 
^ ^ ^ ^ ^ CO 〜 f ^ r ^ r ^ f ^ r - i n S S § fn J^ 了 〒 Oate ？0070504 
\ y - - 。二 1 W � ^ F F F / PROBHO 5 •• BBO BB-IH 
PULPROG zgac 
TO 65536 
SOLVENT C0C13 VS 224 
3S 0 
5WH 26ii55 .027 Hi 
FIDRES 0.403672 Hz 
AO 1.23B6804 sec 
RG 8192 
OM 18.900 usee 
OE 6.00 usee 
Bn TE 0.0 K 
Q一技 0] 1 .OOOOOOOO sec 
O H 0.03000000 sec 
f \ MCREST 0.OOOOOOOO sec 
HCHflK 0 OJ 500000 sec 
H 厂"IDTBS 
n w … - • … C H A N N E L n 
MUCl 13C 
1 2 1 PI 3.00 usee 
°L\ -6.00 dB 
SFOl 75.4745111 m z 
........CHANNEL f2 •••••••_ 
cPOPflG? Hal m e 
NUCZ IH 
PCP02 100 00 usei 
PL2 130.00 dB 
PLI2 19 00 dB 
SF02 300.1315007 MHz 
F2 - Processing parameters 
SI 655龙 
SF 75 .4677119 W z 
WDW EM 
SSB 0 
LB '' 3.00 HZ 
GB 0 
PC 1.40 
I 10 NMR plot Daraotters 
CX 23.00 ca 
CY 5.22 c_ 
I I F I P I B O 0 0 0 P D « 
. - I L ..『JVL • , , , , 飞,„ u \ L A I I J [ j i 13584.19 H2 
‘ ' ' “ ‘ ' 1 . r-. - 1 0 . 0 0 0 pp« 
^ — - , ! 丨 … ‘ 二 二 
CORUOLDOIDID^OOIDCJIIDO — r u c n o XT c o i D r n 臂 o o 一 r u m e n • ID Tvi cd i m r<-cn Ci>rrer»t Data Parameters 
i n c o n o ^ rn _ u u v ^ m a 邑 n r n m m n n r o r n m n r v i O j f x j c M c D c D N i D o o ^ t o i o i n i n i n i n i D " ^ ^ ^ o o CT> 一” NAME rwAyuutf 
•卜 •卜 r-v 臂"^，臂 ^ m m n m m r o r o m m m nj ru ru • o o o £XPN0 J 
\ l \ j J ^ ^ ^ ^ ‘ ^ V 嶋 ‘ IWI^  TTTI \ 1 Ifflr^  \ (\ r Y FS - Icoulsition parameters 
Date. 20070119 
Tine 11 52 
INSIRUH OpX300 
‘ PROBHO 5 «M BBO BB-IH 





5WH 8992 .806 
FIORES 0.?74439 HZ 
Bn AO I 8219508 sec 
0 一弓 , 456.J 
> 55 .600 use 
/ JE 79 43 use 
Y ^ - TE 0 . 0 K 
0 31 1.00000000 sec 
MCREST 0.00000000 sec 
1 2 2 MCWRK 0.01500000 sec 
… • • … C H A N N E L M 
SUCI IH 
PI 5.00 use 
PLI -2.00 dB 
SFOl 300.1312000 HHz 
F? - Processing parai^tprs 
SI 32766 
SF 300 .1300066 m i 
WDH EM 
SSB 0 
L B 0 . 3 0 H Z 
GE 0 
, PC I.00 
1 ID NMR plot parameters 
J • CX 22.00 c_ 
W L I I . I L _ _ 1 _ _ J^P 二。I：, 
''j\j Y / V - -^0^ 500 PJK 
- ^ r ^ Y o CT» f m f o f^i co r^ cn (in -J50.07 Hz 
Z .r . r\J o m m - - in n — m ru lO oouru n Anana 
cn in ru o in 一 ru 艾 o 〜 m o c m — phmcm o 4D909 ppr 
I ^ ^ ? ? P ° ^ 7 ® cji in ^ to H2CH 122.78046 Hz, 
① o ^ ^ nj ^ o « jD rvj ru 
‘ I ' I ' ‘  ' ' ' ' ' ' ' I ' I 1 ' • ' ' ' ' ! ' ' I ' '“‘ ' ' ' ' ' ' I ' ' ' ' ' ' ' ' M ' ' ' ' ' ' ' ' ' ! ' ' ' ' ' 
ppm B 7 6 5 A 3 2 1 0 _ J 
Current Data Paraweters 
NAME HMXyC02cl3(21 
EXPNO 1 
r? f2 口 ？ N o i o n j i o i o r ^ r u " ^ ” 一 o m c o m tn。咖购 ^ in Jix IG ；；； Q ^ o r ^ t n m — u D f X i — -r* o n to co r u n G f\J o n m a> CD co o t n - ^ o o D i O ' ^ f\i OI ^ m CM ^ CT>O 
g S 吃 ；5 O O � M ^ a； R-" R.- LII in M ^ C； CM ID ID ID ^ '轟CQUIS,T�ON PARAMETERS 
^ — 山 ro n m oj rvj • as uD ^ rn ru oj ru i i Odle_ 20051208 
1 I s w I I 广 v i r … 王 





• 5WH 25455.027 
FIDOES 0.403672 Hz 
一 N 圳 AO I .23B5804 sec 
% B192 
[ A Ow IB 900 usee 
DE 6.00 u5e( 
^ " t ) T B S 297.e K 
“ 01 1.00000000 sec 
dll 0.03000000 sec 
' 2 2 HCREST 0.00000000 sec 
KCHRK 0.01500000 sec 
… • • … C H A N N E L f] 
NUCl 13C 
PI 3.00 use( 
礼I -6.00 dB 
SFOl 75.4745111 HHZ 
… • • … C H A N N E L fS 
CP0PWG2 m b U Z I B 
NUC2 IH 
PCP02 100.00 usei 
PL2 I?0 00 dB 
PL12 19.00 08 
SF02 300.1315007 m z 
- Processing 口araiwters 
51 G5536 
SF 75 4677095 MHz 
MOM no 
S58 0 
L B , . 0 . 0 0 H Z 
I • GB 0 
J I . J PC 
"' ""' """ , ‘ I'l * ‘ I I “ * • I I I’" ’ ""Inil * III IID NMR Dlot Darameters 
CX 23.00 cm 
CY 7.33 cm 
F3P 200.000 pp« 
“ FL 丨5093.54 HZ 
F2P -lO.OOO Dpa 
… 丄 ' 丄 … • . ! > ; ' • . . ' . • “ 。 〜 m ••二 n o n ‘ ‘ 'cn 二 o n n 9 13043 p p . 
S S current Oata Parameters 
Q. 〜 巧 ① ― — O O C N C N C D C O R ^ R ^ N — NAME HHAPPOSC 
a N T V 〒〒了 了 ？ 下 了 7 了 — 了 " — " — 一 — — — — " o o o o o o o o o EXPNO 1 
• • » 1 I 1 II 1 \ l!ri«r 1111 F2 - Acquisition Paraoeters 
Oate_ 20061101 
T m e IB 24 
INSTRUH 00x300 






SWH 8992 BOB Hz 
FIDflES 0.274439 Hz 
AO 1 8219508 sec 
0 ^ 64 
I p V V o H 55 600 usee 
OE 79 43 usee 
I O ^ B H TE 0 .0 K 
I 、 01 1 OOOOOOOO sec 
MCREST 0 OOOOOOOO sec 
1 2 6 MCwftc 0.01500000 sec 
CHANNEL fi • • … … 
^^UC1 IH 
PI 5.00 usee 
PLl -2 00 dB 
SFDI 300 1312000 MHI 
‘ Processing paraiteters 
II 51 32768 
J II SF 300 1300063 MHz 
1 y MDW EM 
I I - I SSB D 
I I LB 0 30 H2 
J I SB 0 
• I ^ 1.00 
H M 10 NMR Plot paraiieters 
‘ A ••u.A/'i. vi t A A _ r I I L ？L “ 
— -in S 500 
M ； ：； / 1 1 1 ) , II I I I ••‘ ^ i s - ；^ 5 S. S S i'o K S I沾 0’HZ 
? g fS g fr'S? ：：•, p； - ,•：； ™ s ® o o m I m ™ S (S 0 10909 Ob>/ 
£ ~ o ^  ro .. rn ^  ro m ^  m o; m ; o o T r^ 7B046 HI/C 
I — © o 丨 ” o o — o o OJ o o o o j m rn( TT 
T T T , 1 - T , . . V , i i T - T - I - T - I【， r , r . i r v T T " VT-T-r . n < l . v T T , . v , -r 了 i 门 , , ’ _ 
_ 8 7 6 5 4 3 2 J Q 
^ ^ ； 
Current Data Parameters 
NAME HMArP02cJ3 
t s i 帛爱日 i i H i ! 寒 S 翌gi sHgg g ^ l • 
CI 二 二 j j g - S — j ^ r ^ r ^ t n T T f T•；〜 c n m 一 o o cn cn o i m m " Acoujsjljon Pdraneiers 






SHH ？6455 027 HI 
？IDRES 0 403672 Hz 
AO I 23B6B0d sec 
HG B19? 
OW 18.900 usee 
DE B OO usee 
[ Q K ^ O H D1 1 OOOOOOOO sec 
/ ^ O ~ V i u 0 03000000 sec 
\ HCREST 0.00000000 sec 
MCMRK O.OJ500000 sec 
1 2 6 … • • … C H A N N E L fl 
NlJCl 13C 
PI 3 00 uset 
PLl -6.00 OB 




PCP02 lOO.OO use( 
PL? 丨20 00 08 
19 00 dB 
5F02 300 .1315007 m z 
- Processing paraneiers 
SI 65536 
SF 75 46770B7 HHz 
WDW EH 
556 0 
j ： ！ • :’B 0 
； 1 丨 丨 Y ，一 
1 I JD ^  W'LUL DAT 4FT.：I-I F 
I tTi W 
|l :、 3 JO ‘ I I 'IP 180 000 DT>A 
=： ^ ‘ 1L-M™^^-J^JULI^—U M ft -J 1358- 19 HZ 
^ ” -11”: R ™ ^ . 「 - T . r 「 ， , • ^ 可 r 竹门-门，〒.「广广厂T.I 丁11 , .. . , . . 二工二 二. 
… o n Jn i 7 8 ？6007 D P . 
— L D v t ^ r ^ v v — m e n — o i n n c D — ru o ro in o ^ Current Data Parameters 
TiimT IB 15 
INSTRUH dpx300 
' P R O B H O 5 M B B O B B - I H 
OULPROG zg 
TO 32768 
I ‘ S O L V E N T C 0 C 1 3 
B 
. OS 0 
O H „ S-H 8992 B06 Hz 
入 T I) FlOfCS 0.274439 HI 
AO 1 .B2I950B sec 
6 ^ 0 O H PG 256 
V OH 55 600 usee 
^ ^ oe 79 43 usee 
TE 0 0 K 
D1 J.00000000 sec 
1 2 7 MCREST 0.00000000 sec 
I MCWRK 0.01500000 sec 
CHANNEL M 
NUCl iH 
Pi 5 00 usee 
o u -2 .00 OB 
I SFOl 300 1 312000 m z 
F? - Processing parameters 
SI 327&B 
|l SF 300 1300063 MHz 
WDM EH 
I H 556 0 
‘ I LB 0 30 H2 
I I 5 B 0 
I PC 1 00 
J | \ 10 NHR oloc oaranetens 
_ _ A i 2? 00 c , 
m 1 'L' . W / I I -V 53 C. 
‘ -…-'V' \ •：〜'W —一 - - �•^ � . - : � FI 明： 
,1 ‘ . .. . ， ； •； 
！ ‘ ‘； ； I ； ‘ . ： •？ IRV TOO 
、 \； I . ： .〕，T*-
„ ；S T) IO\ I今！ >PHT.M CF JA905 W',.' V. ” -UCITN O 1 」？。 -.SAJA A- ft ± ； O C 。 ，， ：、-.| •'^ .r.H \ci ，B0J6 rtr/c ^ jo — ” |oI t\j|rui I I①i 
• T . .二， . .1 ..-1 .1 , -•飞 1 I r- I - T T — 1 - I 1 ~ -r- -r 丁 _ ‘‘ , 「 一 i — - i - ] ' i i. , | , 
D o m B 7 6 5 4 3 2 1 0 • 
Current Data Parameters 
NAME HMArP03cl3 
EXPNO 1 
UD m — c n i D f u m c D C T i r ^ ^ co o PROCNO 1 
OT r - - r « - i n o r n 臂 — ffl t o — o 
e ~ — "" ⑦们臂—m ①山 山山 山 F2 . AcQuiS)tion Parameters 
g ^ 三 三 E S f ^ f ^ I ^ f ^ f ^ i C S S 另 “ D a t e . 20070907 
k k ^ ) ) ) \ ) INSTRUM 0px300 
/ / Y PROBHO 5 nm BBO B8-JH 





SWH 26455.027 Hz 
FIDRES 0.403672 Hi 
AO 1 23B6B04 sec 
RG 8192 
DW 18.900 usee 
O H II DE 6 00 usee 
H ^ O ( ^ i 01 ] .00000000 sec 
O s ^ O OH o i l 0 03000000 sec 
HCREST 0.00000000 sec 
MCWRK 0.01500000 sec 
•••••••• CHANNEL fl — — -
127 NUCL I3C 
PI 3.00 uset 
PLl -6.00 dB 




PCPD2 100.00 use 
PL2 120 00 06 
PL12 19.00 dB 
SF02 300.1315007 HHz 
F2 - Processing pBraneters 
SI 65536 
SF 75 .46770B7 m i 
WOH EM 
SSB D 
LB 3 .00 HZ 
• GB 0 
PC 1 40 
ID NMfl plot paraMeters 
CX 23.00 cm 
CY 3 00 C_ 
I FIP IBO.000 pou 
丨 Fl 13584.J9 m 
州 法 〜 * . , i ^ j i ^ . W W M . ^ w t / M M w U w u x ,• ••样、-•、• m m - J O . O O O po* 
. F2 - 754.6B HZ 
^ ^ I I I • • • • bPHCH B.260B7 ppt 
OOJO 对 a i o i D O T T ^ i D — U D N — i D r ^ O T c n a j o i m c o m m r v i n o — in ？ 2 i C 空 ？ Current Data Parameters 
Q. r v i i D i n i f i i n i n i n i n i n i n i n i n ' ^ ' ^ ' ^ ' ^ ' ^ ' ^ T j ^ T T T r n r n m r n r n r n m r n T T V T onAPkin , 
\ • 二 = 
Tine IB 51 
I IN5TRUH opX300 






O H SMH 6992 806 H： 
A / FIDRES 0.274439 Hz 
) ~ ( AO 1.B219508 sec 
O ' ^ RG 45.3 
/ \ DM 55.600 usee 
DE 79 usee 
I:?FI TE 0.0 K 
•ZO 01 1 OOOOOOOO sec 
MCREST 0 OOOOOOOO sec 
MCWRK 0.01500POO sec 
--------CHANNEL fl — — — 
NUCI IH 
PI 5.00 usee 
PLl -2.00 dB 
SFOl 300.1312000 HHZ 
F2 - Processing osrawters 
SI 32758 
SF 300.1300063 MHz 
WDM EM 
SSB 0 
LB 0 30 HZ 
1 SB 0 
I 3C 1 00 
llJL ID NHR plot parameters 
1 • I . - I P 二 
I I I , 1 1 1 nil' 2551.10 HZ 
\ / V \ / W :R 二 R 
~ o iD UD in rvj o ^ ru ooiCTnovi ® u v v 
« o CD ID ru o m CD G C ^ 二PMCm 0 40909 ppm/ 
I g g S g g t S S g g S HZCH 122.7804B Hz/c 
c o 一 rn*"^ fu ro rn nj 
• ‘ • • • 1 I . . . . . . . . . . . J . . . . . . . . . I . I j I I J 
Opm B 7 6 5 •項 3 2 1 0 
Current Data Paraneters 
NAME HHArM06ac]3 
EXPNO 1 
® CD ® m tD — u o o o ^ r x ^ ^ t o — _ o i n o PfiOCNO 1 ？2 C： ® 2 R^OMNOIIN — CN ID ID OJ S 
E 文 ， o C D o c o i n m 一 n r u S In o 
g J：；; iO o o ru cd f- r-" r. r-' ^ m t^ r^ r^ m ‘ Acquisition Parawters 
二 二 二 • D r - r ^ r ^ r v r ^ r ^ L D ru ru fu r\i Oate_ ？0060315 





J ^ ^ ？^ . SHH 26455.027 Hz 
O y ^ ^ y s / FIORES 0.403672 Hz 
AO 1.2386604 sec 
AG B192 
OH IB 900 usee 
D€ 6.00 usee 
1 此 TE 0 .0 K 
01 1.OOOOOOOO sec 
a n 0.03000000 sec 
MCREST 0 OOOOOOOO sec 
HCHRK 0.01500000 sec 
• … •… C H A N N E L fl 
MUCl 13C 
PI 3.00 usee 
PLJ -6.00 dB 
SFOl 75 4745111 HHz 
•-••-••• CHANNEL f2 — - - - - -
CPOPflGS w a m i 5 
NUC2 IH 
, PCPD2 100.00 usee 
PL2 120.00 dB 
P U 2 19.00 dB 
SF02 300.3315007 MHz 
F2 - Processing oaraneters 
SI 65536 
SF 75.4677091 MHz 
WDH EN 
SSB 0 
LB 3 00 HZ 
I 3 B 0 
K 1 40 
10 NMR plot paraneters 
CX 23 00 c» 
CY 6.2B c_ 
flP IBO.000 pp» 
. I I [R M 
• ‘ I I bOUTM O 0Rft07 ntMi/ 
i D O J i n m ^ s x c o r n r * ^ — ID m o r ^ m 〜 r u � r u r ^ i n o i D L o r ^ ^ r o c o r ^ N c o c D r u c n " ^ cd ^ m g Current Data Parameters 
二 二 & > m c D c o u D c o i D m ？. NAHE HMArNOBaa 
c o ' ^ ' ^ - ^ r ^ m n m m n a j ' ^ T r ^ ^ o o o o o o c n o i m m ru ：桑“^  ， 
S m c D C D C o c o r ^ r - r ^ r ^ r ^ i n m i n i n i n i n i n m i n m i n ' ^ ' ^ ' ^ ^ ' ^ ' ^ ' v ^ ' ^ ' ^ m r o 了 二 IL 〜《 « 
們 广 A W I ^ ^ [ _ _ : r ， 
T I M 10 0 3 
INSTRUM 00*300 




卞 0 QBT OS 0 
d ^ 1 ^ SWH B992 806 Hz 
^ V / ^ FIORES 0.274439 Hz 
(5 J b AO l .B?1950fl sec 入 RG 45.3 
DW 55.600 usee 
1 3 5 OE 79.43 usee 
TE 296.2 K 
〕1 1 00000000 sec 
^CREST 0 00000000 sec 
MCWRK 0.01500000 sec 
CHANNEL fl • … • … 
NUCL IH 
PI 5 00 usee 
PLl -2.00 dB 
SFOl 300.1312000 m i 
F2 - Processing paraaeiers 
SI 32758 
SF 300.1300063 MHz 
M D M E M 
SSB 0 
LB 0 .30 HZ 
GB 0 
1. DC I 00 
I
I I I 丨 10 NMR Dlot parameters 
— AAI ill Ml j U W L J L- FIP 二 二 
A / l \ / \ \ / V l \ / / \ \ :r ： 王 
- i n ^ rv o I CD -^ ar 1 o 1 cn ru ru CDJ f ^ f r ^ i n l i D j ^ law.u/ 
™ cn ^ in o o r^ id � — o i D f ^ ” i D PPMCM 0.40909 DP_/ 
I Si S S g S 5 5 g S g g 2 ：：： Si 5 HZCM izs tbo^e m / c 
f\j ^ ^ o o — f X i — rn rn CM (\i 
r ~ r � ~ 1 f~~i I I I I 1 r~| 1 I"? 1 1" I I' I I 1 1 » T'l I' I' I' j'n I I r I I I I I I I I 1 I I 1 « I I j 1 1 1 1 1 I I I I I I I •‘ | ' " ' ' « ' > | ' ' ' ' ' 
ppin B 7 6 5 4 3 2 1 0 
•. .. . 一 . . , .. . - • .... • — ••• .. • . ••.•.'•. • •.. * >'• 
Current Data Parawters 
NAME HMArNOBapc 13 
EXPNO I 
OJ cn O I O I R ^ r ^ o - ^ i D i n m i D - - ^ CJi M ID r\J r\J cn S 9 叫 ‘ o CD m i D i D — � • ^ f x j ^ ^ t o i n * ^ m (TJ o in o to o] lO o ^ 
E o CD O I ^ U D — I D H J � CT^CVJID � o) cn oi iH - n o^ c H i D — r^ rj . AcQui5)tion Parawters 
g g S 5 li ！^  ！^  ；^  [B t ^ f ^ f ^ t C D a t e . 20070110 





I 5HH ？6455.027 HZ 
n O R E S 0 403672 Hz 
AO 1 23B6804 sec 
-A O 8192 
7 ^ ? T DW IB 900 usee 
DE 6.00 usee r^b TE 0.0 K 
o 乂 01 1 00000000 sec 
a n 0 03000000 sec 
4 3 c MCREST 0 00000000 sec 
N4CWRK 0 01500000 sec 
• • …… C H A N N E L fl 
NUCl 13C 
PI 3 00 use( 
PLl -B 00 dB 




PCP02 100.00 usee 
PL? 1?0 00 dB 
PLIP 19 00 08 
SF02 300 1315007 mz 
F2 - Processing oarawiers 
51 65536 
SF 75.4677095 ¥Hz 
WOW EM 
SSB 0 
.B 3 00 HZ 
！ 
如 攀 丨 爛 仙 T C . 
-IP ？04.375 DCM 
F] 15423 75 HZ 
^ F?P ^ -7.696 PPB 
〜 F2 -580 .97 m 
r-Tj- I T 1 I I I 1 I- r-pr-t-r-T-TT 1 1 1 | 1 1 1 I-r-r-r 1 1 j rT T t 1 1 1 11 | » T -j-r-rT-T-m 1 > » j 1 < > > i 1 1 -T-T | » » I » « fi-I^T -I-TT—I i T - R T F | 1 1 F-i 1 . . 1 . | . '"^'OP^F^ g P^GQ 卯. 
^^^^^^^ ..• r- rv A 
1 答 § § 跟 棚 § 更 要 旧 ⑴ 挪 鄉 岩 宗 云 挪 昏 髮 芝 . H ：三一二「4 
TiRie 15.56 
INSTRUM 00x300 





O H O R , DS 0 
H O y ^ J SWH 8992.806 Hz 
FIORES 0 274439 Hz 
AO 1.8219508 sec 
V 叩 IBI 
DM 55.600 usee 
1 DE 79 43 usee 
TE 0 0 K 
01 〗OOOOOOOO sec 
MCREST 0 OOOOOOOO sec 
MCMRK 0.01500000 sec 
— C H A N N E L fl • … - … 
NUCl IH 
PI 5 00 usee 
PLI -2.00 dB 
SFOl 300 1312000 MHz 
p? - Processing parawters 
51 32768 
I 5F 300 1300063 MHz 
MOW EM 
I SSB 0 
LB 0 .30 HZ 
I GB 0 ！K 1 .00 
JI I I |M ID NHfl plot paraiieters 
L I I I I I 1 1 1 l A 1 1 丨L B i 
i\ / l l ； 111 A ill A 4P 二 ： 
/ \ / I \ f \ • \ \ • \ -150 C了 H-; H ！^  S § S S G TC SH? S S >PHR„ 0 A09C.9 
^ j s S 5 g o 5 § S § W C M IJ? 7 B 0 « HZ/C 
r-r-r-r-T-,-, . t .". T T " p r " r " r " r r r " > -「r"prT' i ~ i i 
ppm 6 ‘  6 5 -4 3 ？ 「丨 
- . 一 • •• _ . . . — . 
Current Data Parameters 
仙HE HMArN09pcl3 
=XPNO 1 
一 3R0CN0 1 
n, m O 03 ID CO r v J O r - ^ O ' T t D ^ C O 对 
o - — t D O D i D i D i n o r ^ i n i o m 卜 ID 2 二 
g E ai r^ n o OJ ^ o o i n r o ^ t n f V j r v j o ^ m f2 - ACQuisition Parawters 
g g S S S 2 2 Date- 20070207 
一 — I » 1 I I 16.04 
乂 J ) ) Y \ INS"^ _ 3 � � 
\ / Y P R O B H O 5 « « B B O B B - I H 





SMH 26455 027 HZ 
FIORES 0-403672 Hz 
AO ].23B6B04 sec 
OH UHZ AG 8192 
V " Y DH 18 900 use 
" " x / A y N z OE 6.00 use 
； T E 0.0 K 
D1 1 OOOOOOOO sec 
d n 0.03000000 sec 
^ o e MCREST 0. OOOOOOOO sec 
MCWRK 0 01500000 SeC 
• • …… C H A N N E L fl - … … 
MUCi 13C 
PI 3 00 USE 
PLI -B 00 08 
SFOl 75 -8745111 利 
........CHANNEL f2 — — ' 
CP0PRG2 waltz 16 
NUC2 IH 
PCPD2 ]00 .00 U5t 
P L 2 1 2 0 . 0 0 TJB 
PLI2 19 00 dB 
S F 0 2 3 0 0 1 3 1 5 0 0 7 M M . 
F2 - Processing Ddrai»eter$ 
SI 65536 
SF 75 4677075 MH 
HOW EM 
SSB 0 
L B 3 0 0 H 2 
SB 0 
I MO 
CY tJ.OO c« 
？IP 160 000 DC 
Fj 135W.19 HI 
F2P 〜 - 1 0 - 0 0 0 PC 
〜 〜 F2 -75^ 58 HI 
^ - 1 1 1 1 ! -T-T-T-ryr-r i i i i i t i [ i i i-i r r-i-t -i p i i i i i i i i i | i i i「「tt-tt"； • i • i i • i • i 「 厂 厂 厂 i • i t i i i t i j-t i i i t-t t i . • bpMCM 8 .?60B7 DC 
^ — 0 .’〜 CI, --wen 
s ‘ 
R ^ N C D N M O J I O - O ID — 对 O )臂 O O I O I D M I O ⑴ M R U M — CD O - O RJ 浜 ^ CURRENT Data Parawiers 二 S S 二妄 P 写 F U S ro R-. ^ M o M R \ J O A ) N J C J > R - . R V I D - - O I D 二 FVJ R： S 2 S N A M E HMAPNIO 3 e Z I l o o i n i S ^ ^ ' ^ r v o • ^ • ^ m m m n m r u c n c o c o i ^ r ^ T ^ i ^ L D ，勺 t o m c o o o ^ 
o - c o c o c d r - ^ ' ^ ' ^ ' ^ r ^ r ^ ^ iD in m tD ^ • ^ ' ^ • ^ m m m r n m r n m n 了 了 c p o ? ？ ? , V \ \ l / / / I \ \ l / \ l y V 
T ] » E 1 5 . 2 5 
INSTRUH do*300 






5 M H 6 9 9 2 B O B H I 
FIDRES 0.274439 Hz 
AO 1.B2I9508 sec 
9 H 产 PG 512 
DM 55-600 usee 
) ( OE 79 43 usee 
O ^ T ) TE 0 . 0 K 
/ \ Di 1 00000000 sec 
MCREST 0.00000000 sec 
了 HCWRK 0 .01500000 sec 
• … •… C H A N N E L fl 
NUCl IH 
Pj 5.00 usee 
PLI -2.00 OB 
SFOl 300.1312000 MHz 
p? 一 Processing parameters 
5 1 3 2 7 B 8 
SF 300.1300066 MHz 
•RTW E H 
• SSB 0 
LB 0 30 HZ 
&B 0 
PC 1.00 
10 _ plot oarameters 
‘ CX 22.00 c» 
1 ki J JH^V—JULU J H Jl np 二 
l\ / \ 八 / | \ \ / \ 八 A ；r 
Pi ！§ g g S i 5 g § S - S S OPHCH 0.40909 pp., 
S S S m g g g S § S S 二 5 g S ° S HZCM 122 7B0-.6 Hz/t 
^ . . . . . . . . . . . . 
o — — — 一 ^ ^ ^ rvi m (M CD r\jf\j 
O-T-n-r-i • n I ^ ' ' 1 ' ' ' ' ' ' ' ' ' n I • ' • • ' ' • ' • | - r i ~ r i " n r i " r T y m - ’ … • • | • . … 
ppm 8 7 6 5 4 3 2 1 0 
• • - • - • — 




m c D L D O ' T f n C T i i ^ c J i i n m r^ o i D » £ > r u uDr^f\j • m > CD o m ro • r ^ T l C 
In 卜 m r ^ 卜 ru o r ^ - ^ m — i D f u — rn tn rn ^ cD ^ QJ 
E S o i D t n m m m o i r o c D m c o o m m — ODIDI^  〜 o . m m r v — ® - Acquisition Parameter： 
g g ；?, S R S ^ ^ S S S 2 S S . I ^ J S S t S f T 〒uste- ？oosipoe 




OS 0 OH OBZ SWH ？6455.027 HZ 
F FIDPES 0.403672 HZ 
AQ I 2386804 set 
RT"^ W B192 
D M I B 9 0 0 US( 
OE 6.00 usi 
TE 297.2 K 
1 3 7 01 1.00000000 sei 
dll 0 03000000 set 
MCREST 0.00000000 se> 
MCHRK 0 01500000 set 
--------CHANNEL f 1 … … 
NUCl 】3C 
PI 3.00 us 
PLI -6 00 (JB 
SFOl 75.4745)11 MH 
… • • … C H A N N E L f2 
CP0PRG2 Mdltzie 
NUC2 IH 
PCP02 100 00 us 
PL2 120.00 OB 
PL12 19.00 tJB 
I 5F02 300.1315007 m 
F2 - Processing parsiHters 
51 . 65536 
SF 75.4677095 MH 
WOW no 
SSB 0 
.LB 0.00 HZ 
GB 0 
‘ . P C I 40 
MMR plot Dara»eters 
CX 23 .00 CI 
CY 11.24 W 
^IP ]BO 000 PC 
FJ 13584.19 H2 
F?P -10.000 Pf 
Fg -754.68 H2 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ I I ' • ' ' • ' ' � “ * " ^ I … … … 丁 1 • • , , T>PHCM B.?50B7 DC 
ID — n c o m i D o i D c D r n — i D O T o a i n O T i D o i n a i a ) 贺 m m — — r u p o r v f x j n o — rs^oj i n i D i n . Current Data Paraneters 
e O T O i r ^ i o r ^ i D " ^ — l O L D i n n r v j i D m — o i n — r ^ — r ^ i n 对 o u D i n 臂 n j n r u c D C D r u o o r^ . o oi _ 
g ^ o o o o i n 艾"^"^mromfnnnjo)"^ 臂 r o m o j i ^ i D i D i D i D — — — m c D f ^ r ^ i D i D i D 臂"vrn NAME HKArNl2 (6) 
ACOCOCOCOR--R--R--R--卜 RS»HS«RVR-KR--ININININININ 臂 艾 臂 7 臂*Q•臂 M M M N M M N — — — EXPMO 1 




PROBHO 5 M BBO BB-IH 
PULPROG zg 
TO 32768 
SOLVENT C X 1 3 
MS 64 
Q B n O B z OS 0 
H O 、 A K ^ S W H B 9 9 2 8 0 6 Hz 
^ V / ^ FIORES 0 .274439 Hz 
O b AO 1.821950B sec 
^ R6 90.5 
OM 55.500 use 
1 4 Q DE 79.43 use 
TE 0.0 K 
Dl 1.00000000 sec 
MCREST 0.OOOOOOOO sec 
MCWflK 0.01500000 sec 
CHANNEL fl 
NUCI IH 
PI 5.00 use> 
PLl -2.00 dB 
SFOl 300.1312000 MHz 
F2 一 Processing paraMters 
S I 3 2 7 B B 
SF 300.1300063 MHz 
HDW EH 
SSB 0 
I LB 0-30 HZ 
I GB 0 
I PC I 00 
I I 1 \ I I I • 10 NMR plot Daranteters 
_ U l i b J L i L A J U 丨L 王 I n \ ]\j \ i\ 八 二 ： 
m C I r IS S o i D i n t ^ l ID TJ ^ d j foi o l -150 07 Hz I ^ g 专 s IS PPMCH O.«909 PP./ 
o c n o o l o ° ° o ID r. HZCM 122.7B046 W / c 
o — o —' O (M (M f\J ^ ru CM 
* ‘ ‘"“‘ ‘ I ‘ ‘ ‘ ‘ ‘ ‘‘ ‘ ‘ I ‘ ‘ ‘ ‘ ‘ ‘ ‘“‘ ‘ I ‘ ‘ • ‘ ‘ ‘ ^ ‘ ‘ } ‘  ‘ ‘ ‘ ‘ ‘“ ‘ ‘ ‘ ‘ I ‘ T 1 1 T T I I T ] 1 I > t t I T 1 '1 I I I 1 I I I I I I I I I I I I I > T T I I I I I I 
PPM 8 7 6 5 4 3 2 1 0 
. — — • 
� • • . . . — 




tn c o m n j i D — i n o i o o r - ^ rs. i r - « o r - « - n ^ o i m o fn 
g c\J r ^ i n n — o i o r ^ ⑴ ID cn c n o t n ^ i n a i o o cn in pj - ACQuisUion ParaiiCter: 
g ig 2 g f^ifs D B ^ - 20070912 
/ / I I 1 / E E 5 -
TD 65536 
SOLVENT C0C13 
|| KS 119 
I DS 0 
I SWH ？6455.027 H2 
QBn OBz FIDRES 0.403672 Hz 
H O � X \ i AO 1.2386804 se( ^ " V / ^ AG 8192 
I B I DW IB 900 U5( 
X . 1 DE 6.00 use 
I TE 0 . 0 K 
I Dl 1.OOOOOOOO sec 
140 on 0.03000000 sec 
HCREST 0.OOOOOOOO sec 
MCMRK 0.01500000 sec 
• • …… C H A N N E L M • • — • • • 
, NUCI 13C 
PI 3.00 USE 
PLl -6.00 dB 
SFOl 75 4745111 HH2 
•••••••• CHANNEL f? 
CP0PnG2 MBltZlE 
NUC3 IH 
PCP02 100.00 use 
PL2 120.00 (SB 
I PLI2 19.00 dB 
1 SF02 300.1315007 m i 
I F? - Processing par»i»eters 
SI 65536 
SF 75.4577091 MHz 
HDW EH 
SSB , 0 
LB 3.00 HZ 
丨 1 GB 0 
FIP IBO.000 ppm 
Fl 13SB4.19 HZ 
F2P -10.000 ppm 
F2 -754 66 HI 
I ' I ' ' • 1 ' ' • I ' ' ' ' ' ' ' ' "1 ^  ' ' ' ^ ' ' ' ' I ' ' ' ' ' ' ' ' ' I ' ' ' ' ' ' ' ' ' I ' ' ' ' ' ' ' ' ' I ' ' ' ' ' ' ' ' ' 1 ' ' ' ! ' ' ' ' ' ' ' ' ' ! ' ' ' ' b o y m p oKnot ^ 
• 
I 
卜 r o r ) f n r ^ a j o o r u ” r - ^ r ^ c o c D a i ( j > m r ^ " " i i 3 C D m i n i n i o c D r \ j c n •"艾 ro fp Current Data PB「d»Piers 
e O G D i n i n i D m i D m — OTGor^inuDCTiODiDincoicninuD-^m — • • ^ o c o r ^ i D i n ^ i T i n r o — in nj uamf H H i r N U (II 
D3tc_ ？0060123 
Tine ？I 02 
IMSTPUH op*300 





SHH 699? B06 HZ 
[ y - O B z FIDRES 0 似39 Hz 
AO 1 B21950B sec 
厂)T) RG 36? 
ON 55 600 usee 
卜 DE 79 usee 
TE 0.0 K 
141 01 1 00000000 sec 
MCREST 0 00000000 sec 
MCWRK 0 0]500000 sec 
… • •… C H A N N E L n 
MUCl IH 
PI 5.00 usee 
PLl -2 00 dB 
SFOJ 300 1312000 MHz 
F2 - Processing para»eter5 
SI 32768 
SF 300 1300063 MHz 
MDM no 
I S S B 0 
I l b 0 . 00 HZ 
I 68 0 
PC 1.00 
1： I I I I I ID NMR plot paraiwters 
Al V K L lilmli A A J v ^ I ^ FIP 5^00 二 
、八 / 尸 \ / l \ / n \ / \ 八 A \ / A ；r 
LO m TT o ID [ m f^ o co o -T r^ in iDi ‘ 
II o r^ cn o fu ^ CM 03 co -T O • • � rn q) PPMCM 0 40909 DD_/c_ ？ C O O I M M o i n o « ^ I N > - ^ ” C\J CT) O O M in — …，_••产”• 
Z CO o — in o o — o o o o o m r u — o ⑦ HZCM 122 780^6 H2/C« 
、 — ^ r\j — — — 一 rvj •r- m ru 
I » • • 1 • I I I r I I 寒 r I 1-1 I I t T I I I- j 1 •>• •» • t 1 I r i t - i t -i r r \ • i i -j t » » i i i » 1 j • i » i t r i ， . 「 i . 「• •• i -r • • • i • i | r n i i i i t • » •.••-» i » . 
"Dm B 7 6 5 4 3 2 1 0 | 
-. __ — — —• • I . I — . .— . . . - — ‘ - - —— ‘ — • — •• __ ‘“ — . . “ 
• I 
Current Data Parameters ； 
NAME HHArN]4c]3 j 
EXPNO 1 丨 
o o rn LD CO oi r^ CO co ^ o D ' ^ r u ^ C T i r v j i n LO ru m OCNO 1 I 
cn o r u r x j i D f ^ c o r u in o ' ^ i n r u ^ r u o i ^ ⑦ to ru j 
E ⑦ ⑴卜 . 对 P ① 〜 ⑴ ® o t f i - i o ^ o r o - — in 臂 F2 - AcQujsition Parameters 
g S S R S 5 S S § S . ^ r^ i t^, D a t e . 20070329 





SHH 26455.027 Hz 
FIDRES 0.403672 Hz 
AO 1 2386804 sec 
、！^ZQ RG 8192 
y ^ ^ DM IB.900 use 
J y ^ O B z DE 6 .00 use 
TE 0 . 0 K 
^ P D1 1.00000000 sec 
^ ^ dll 0 03000000 sec 
I MCREST 0 OOOODOOO sec 
..- HCWRK 0 .01500000 sec 
141 
… • •… C H A N N E L fl • … … 
NUCl J3C 
PI 3 00 use 
PLl -6 00 dB 
SFOl 75.4745111 HHi 
• … • … C H A N N E L 1 2 • • • • • • • 
CP0PRG2 w a U z i e 
NUC2 IH 
3CP02 100.00 us( 
120 .00 08 
PL12 19 00 OB 
, 5F02 300.1315007 m 
- Processing parawttrs 
SI 65536 
SF 75 4677079 HH 
MDM EH 
SSB 0 
i I il  3.00 m 
D ii) WP: L-lot OdraBtelers 
通丨 ：‘ ？3 00 c_ 
H , : � 3 00 c» 
• 丨 ：1P �的000 pp 
I i J W I 13584 19 HZ 
- R I I V J ^ M V R N I ^ H K ^ N T ^ 样—“ V ^ W — N A — " < | G I * I “ _ � � • � • « » » * • » , , , � _ _ _ » _ • _ OR^ '，MP � -30.000 PO 
J P2 -754.58 HZ 
^ ^ .. 1 -I—R-I-T：^- I • r »• |-.T T I r 'i T I -I—T-| T R I I ‘�T~R，-R~| ，-I -I-N —R-R-R I ' I | -R R.T T I I R-I I 丁'T-R-R.I .，•-”•，v R P-R-I r , -， I I t |. • •• r T \ ， I .I r~r~R I I I I'I | • 、-•,._. ^ ^^^^ g 26G87 DC 
" I 
I 
a» cn ID o o - ^ i n u o i n u D O ^ L o m r v . m id 卜 r u r o . Current Data Parameters 
一 m n o OT LD i n » - ' L n » - « ^ n n j o i C 7 ) r > . co — co t*) o UAUC uMirMrni-a 
S r^  �“r^t^ ro ru ru — EXPNO ； 
W \ 1 \ F2 - ACQuasilion Parawters 
Date. ？0070410 1 TI>E “ N 
I INSTRUH 0D*300 






5MH 8992 B06 Hi 
n W E S 0.274439 m �yz9 AO 1 8219506 sec 
y ^ ^ n u TO 22B.I BnoJ^  J ^ SS.BOOusec I OE 79 .43 usee O TE 0 .0 K 
31 I . OOOOOOOO sec 
’ MCREST 0 OOOOOOOO sec 
1 4 2 MCWWC 0 OJ500000 sec 
• … •… C H A N N E L M • … … • 
NUC] IH 
Pi 5.00 usee 
PLl -2.00 dB 
SFOl 300.1312000 MHi 
F2 眷 Processing paraaetens 
SI 32758 
SF 300 1 3000&3 MHz 
MOM EH 
J SSB 0 
' LB 0.30 m 
GB 0 
PC 1.00 
10 _ plot oara»eters 
I CX 22.00 cm 
JH. 1 1 _jl-A_A_JL： A I IA. 11 MP 二 
{ I I \ j I J k F?P -0 500 pp. 
I \ I \ / \ CO n? Mr 一 o m r^  CD o r-. m ID ru fo) f^ i IDO-U/ "I “ 5} o c n u D r o o — nj in n n o i t o PPHCH 0 40909 DDB/ fe N o F\J in r\j — ru M ROMCO CD ” “• ZS^ Z , 
« ^ O O CD CD o o cn o r^ HZCM 122.78046 Hz/c 
£ ^ • • • • • " l O . — — — o ro 一 一 ro c\j 
'« « I " I I I I ' ' ' » I • j " » « 1 T~ t~T~~nI > I I I I i' I I I I ' I I I I I I~1 II I I l~1 “T~~l“J“1 ~ J i j I I I 1 I "T I > I I I I J~！“5~~IT!“J|“« i i •_•»•• | • i ， 
i p p m 8 7 6 5 4 3 2 1 0 
广..... _ 
Current Data Para.neters 
NAME HMAPNC01C13 
EXPNO 1 
^ — PflXNO 1 o CO cn CD co «.-cO"*xru^ airuin ^ ^ [p o in r^  CD ru m o 卜 inru�r\JO)” cr» ig ^ 
E ⑴ CTimrxjrom o i n - U D - r o c o - - — m ^ fj . Acquisition Parameters 
g S S S S S g G D a t e . 20070329 i — — — — — — Tinp IS ]9 i / \ "^TPUH 0.300 
. ^ ^ ^ \R I Y PROBHO 5 M BBO B8-1H 





SWH ？6455 027 H2 
FIDRES 0.403672 H2 
AO 1.23B6B04 sec � 9 TO B192 
n u W IB 900 usee 
n ^ J r ^ DE 6.00 usee 
o 01 1.00000000 sec 
" Y s . d l l 0 .03000000 sec 
‘ KCREST 0.OOOOOOOO sec 
1 4 2 MCHRK 0 .01500000 sec 
• … • … C H A N N E L f 1 
NUCl 13C 
PI 3 00 usee 
PUl -6 00 dB 




PCP02 100.00 usee 
？12 120.00 OB 
PL12 19.00 dB 
SFO? 300.1315007 MHz 
F2 - Processing pdrai*ters 
51 65536 
SF 75 4677079 MHZ 
, MDM EK 
SSB 0 
H LB ' ' 3.00 HZ 
I GB 0 I PC 1.^0 
I 10 NMR plot parameters 
H CX 23.00 c« 
, m I CY 3.48 c» 
I FIP 1 BO.000 OPA 
, W 1 ^J ,3584.19 m 
_ _ _ _ _ _ F2 -754.68 HZ 




: • ^ w ^ / w V .. : ‘ 
• • - Acquisition Paraneter* 
D»te_ 20070509 
Tine 19 00 
INSTRUM dpx300 
PROBHO 5 mm BBO BB-IH 
PULPROG 2g 
TD 32768 
：• SOLVENT CDC] 3 
:1 NS , 8 
DS 0 
丨 SWH 8992.B06 Hi 
、tf一Q FIORES 0.274439 Hz 
； J.8219508 sec 
B o o 八 > 0 = 伐， 
y K OW 55.500 use 
O OE 79.43 use 
V TE 0.0 K 
j • 01 ].OOOOOOOO sec 
MCREST 0.OOOOOOOO sec 
MCWRK 0.01500000 sec 
........CHANNEL fl — — - -
W C l IH 
PI 5 00 use> 
PLI -2.00 dB 
SFOl 300.1312000 HHz 
F2 - Processing para»etens 
SI 32768 
SF 300.1300053 MHZ 
EH 
SSB 0 
L B 0 . 3 0 H Z 
GB 0 
PC 1.00 
1 ll I 1 ID NMH P】ot parweters 
L I J U L / L J L ^ A _ _ : — CY ll 
) 1 1 I I II II — " P B 500 p p . 
. . \ L\ . A - 二 二 
- ” — O 一 ” „ 。 ” ® 2 饥 M 122.78046 H Z A 
PPN I ! R II 丄 丄 ； … 丄 I . . . , . I …，. 
I 
一 Current Data Parameters 
NAME HMArNCOS (3)cl3 
I ！ s g K g ^ “ § H § g i SSI 二 ； 
2 2 男 纪 S S 2 g S f： F： ！：： ；^  g a. r- Acquisition Parameter 
r ^ r — . . . J J ^ 〜 〜 〜 o a t e . ？0070509 
/ \ / INSTRUM DPXAOO 
I 1 1 1 ( 1 X PROBHO 5 »ii BBO BB-IH 
PULPROG zgdc 




SWH 26455.027 Hz 
FIDRES 0 403672 Hz 
*0 1.2386804 se 
一 RG 8192 
1 一 q dm IB.900 us 
V \ DE 6 00 us 
I ) = 0 TE 0 .0 K 
D3 1.00000000 se 
(5 J P 0.03000000 se 
MCREST 0.OOOOOOOO se 
/ MCWRK 0.01500000 se 
1 4 3 • • … • ” CHANNEL FL — . . . 
MDC! IX 
3.00 usi 
孔1 -6.00 dB 
SFOl 75.4745111 »fi 
- CHANNEL f2 ... 
CP0PRG2 Na]tzl6 
NUC2 JH 
PCP02 jOO.OO use 
PLS 120.00 06 
PL12 19.00 08 
SF02 300.1315007 m i 
- Processing parsaeters 
SI 65536 
SP 75.4677083 HH2 
W W EM 
SSB 0 
. LB '' 3 .00 HZ 
CX 23.00 c_ 
CY 12.00 cm 
f'lP 220.000 ppa 
Fl 36502.89 HZ 
「I • I I I I I I ' I • I ' • I • I ' • I ' … … I F2P -10.000 p p . 
. ppm 200 180 160 140 pn \ n n " ‘ ‘ I ^ Hz 




 5 1 • i l l
0i l I = 1 一 I I I •
 • 1 i I n 
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C U H K L i b r a r i e s • 圓 llll 
0 0 4 5 0 6 6 2 3 . / 
